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YOUR CHOICE-smart either uvay 

Over 140 software driven functions 

82 x 24 or 82 x 20 screen format — software selectable 

High resolution 7x12 matrix characters — P-31 green phosphor 

Upper/lower case character set — plus graphics character set 

56-key alphanumeric keyboard - plus 12-key cursor, numeric pad 

Internal editing functions — insert, delete, scroll, roll, slide, etc. 

Parallel printer I/O port 

50 to 38,400 baud operation — programmable 

Cursor type, cursor position, print control characters, protected fields, 
shift inversion, dual intensity and many other features 



8212 — twelve-inch diagnonal screen or 8209 — nine-inch diagnonal screen 




SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. RHAPSODY 

SAN ANTONIO. TEXAS 78216 (S12) 344-0241 
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Submitted for Publication 



Articles submitted for publication should be 
accompanied by the authors full nam. address, date and 
telephone number. It is preferred that articles be 
submitted on o'ther 5 or 8 Inch diskette In TSC Editor 
format or STYLO trrmat. All diskettes will be returned. 

The following TSC Text Processor commands ONLY should 
be used (due to our proportional processor); .sp space, 
.pp paragraph, ,fl f I II and .nf no f III. Also please do 
not format within the text with multiple spaces. The 
rest we will enter at time of editing, 

STYLO commands are all acceptable except the ,pg page 
commend, we print edited text files In contlnous text. 

All articles submitted on diskettes should be In TSC 
FLEX* format, either FLEX2 6600, or FLEX9 6809 any ver- 
sion. 

If articles are submitted on paper they should be on 
white 6X11 bond or better grade paper. No hand written 
articles (hand written or drawn art accepted). All 
paper submitted articles will be photo reproduced. 
This requires that they be typed or produced with a 
dark ribbon (no blue), single spaced and type font no 
smaller than 'elite' or 12 pitch. Typed text should be 
approximately 7 Inches wide (will be reduced to column 
width of 3 1/2 Inches). Please use a dark ribbon! 

All letters to the editor should also comply with the 
above and bear a signature. Letters of 'gripes' as well 
as 'praise' are solicited. We attempt to publish all 
letters to the editor verbatim, howover, we reserve the 
right to reject any submission for lack of 'good taste*. 
We reserve the right to define what constitutes 'good 
taste*. 

Advertising: Comvarclal advertisers please contact the 
66 Micro Journal advertising department for current 
rate sheet and requirements. 



Classified: All classified must be non-commercial. 
Maximum 20 words per classified ad. Those consisting of 
more than 20 words should be figured at .35 cents per 
word. 20 words or less 17.50 minimum, one time, paid In 
advance. No classified eds accepted by telephone. 
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2MHZ 6809 SYSTEMS 

GIMIX otters you a variety to choose from! 
38 MB WINCHESTER SYSTEM $17,498.99 




HARDWARE FEATURES: 

* 2MHz 6809 CPU 

* 512KB Static RAM 

* 8 RS232C Serial Ports 

* 2 Parallel Ports 
SOFTWARE FEATURES: 

* OS-9 LEVEL TWO Multi-User 
Operating System 



* DMA Double Density Floppy Disk Controller 

* Dual 8" DSDD Floppy Disk System 

* Dual Winchester Subsystem with 
Two19 MB 5'/»" Winchester Drives 

* OS-9 Text Editor 

* OS-9 Assembler 



* 4 RS232C Serial Ports 

* 1 MB 5V«" Floppy Disk Drive 

* DMA Double Density Floppy Disk Controller 

* OS-9 Debugger 

* OS-9 Assembler 



* OS-9 Debugger 

19 MB WINCHESTER SYSTEM $8998.09 

HARDWARE FEATURES: 

* 128K Static Ram 

* 2MHz6809 CPU 

* 19 MB 5'*" Winchester DMA Subsystem 
SOFTWARE FEATURES: 

* OS-9 LEVEL TWO Multi-User 
Operating System 

* OS-9 Text Editor 

128KB MULTI-USER SYSTEM $6997.39 

HARDWARE FEATURES: 

* 2MHz 6809 CPU * 2 RS232C Serial Ports 

* DMA Double Density Floppy Disk Controller * Dual 8" DSDD Floppy Disk System 

* 128KB Static Ram 

SOFTWARE FEATURES: Your choice of either UniFLEX or OS-9 LEVEL TWO. Both are Unix-like 
Multi-User/Multi-Tasking Operating Systems. 

56KB FLEX/0S-9 "SWITCHING" SYSTEM $4148.49 

HARDWARE FEATURES: 

* 2MHz 6809 CPU * DMA Double Density Floppy Disk Controller 

* 56K Static Ram * 2 Built-in 5V»" 40tr DSDD Disk Drives 

* 2 RS232C Serial Ports (80 Track DSDD Drive Option . . add $400.00) 
SOFTWARE FEATURES: 

* GMXBUG monitor — FLEX Disk Operating System 

* OS-9 LEVEL ONE Multi-tasking operating system for up to 56K of memory 



WINCHESTER SUBSYSTEMS 



Winchester packages are available lor upgrading current GIMIX 6809 systems equipped with DMA controllers, at least one 
floppy disk drive, and running FLEX. OS-9 LEVEL ONE or OS-9 LEVEL TWO. The packages include one or two 19MB (unformat- 
ted) Winchester drives. DMA Hard Disk Interlace, and the appropriate software drivers The Interlace can handle two 5>"' 
Winchester Drives, providing Automatic Data Error Detection and Correction up lo 22 bit burst error detection and 1 1 bit burst 
error correction. UniFLEX NOW AVAILABLE 

Dual drives can be used together to provide over 30 MBytes of on tine storage - or use one lor back-up of the other (More 
convenient and reliable than tape backup systems 
H90includesone t9MB Drive. Interlace, and Software . S4288.90 

#91 includes two t9MB Drives. Interlace, and Software S6688.91 

Contact GIMIX tot systems customized to your needs or for more information. 
SO HZ Export Versions Available 



ClMlX IK IK0YK IM lK|M to CUnge trKrx) a«J [HWtlCI 
spwiliuivfit 4i any time * moul t-.rOer notct 

GMX is a trademark of GIMIX Inc. 
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OS -9 <i i liadenurt ol Miciowars inc 
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NOW. . . FROM THE 
WORLDS LARGEST 
SUPPLIER OF 
SOFTWARE... 




COMES THE 
WORLDS LARGEST 
SOFTWARE 
CATALOG 

SEE THE LATEST REVIEWS 
OF OUR SOFTWARE 



November 82 MICRO 

'FLEX and the TRS-80 Color Computer' 

by Ronald Anderson, Page 23. 

November '82 80 MICRO 

"Color Forth" 

by Jake Commander, Page 45. 

November '82 68 MICRO JOURNAL 

"CC FORTH" 

by James Perotti, Page 19. 



October '82 RAINBOW 

A comparison ot FHL Color Flex to 68 Micro 

Journal's (Data-Comp) FLEX. Page 64, 

February 83 80 MICRO 

Read the review of our DBASIC for 

FHL Color FLEX! 

March '83 80 MICRO 

FHL Color FLEX will be the 

feature review!!! 



SEE OUR ADS IN 



Color Computer News 

I5 pages! 

REMarkable Software 
PO Box 1192 
Muskegon, Ml 49443 
OS Hi 00 pet rw 



The Rainbow 

<& Pages) 

5603 Tlmberrtdge 0' 

PO Box 209 

Prospect, KY 40059 

us $1600 p*> rw 

OS 122 00 Canada. Utimo 

OS lit 00 Foreign surface mait 

US MS CO Foi»on airmail 



System 68 

(2 Pages) 
PO 310 

Conyeis, GA 30207 
OS »4 00 oa> »*ar 



80 Micro 

(1 Pad 

SO Pine Street 

Peterborough. NH 03*56 

us 17500 par rear 

usurarciniuuiiico 

OS W» 9? Foreign 
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5900 Cassandra Smith 
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tnuEnTDRv REOuenpn sale 

Due to MSI's introduction of new products in new areas 
we are reducing our inventory of SS-50 bus computer 
products. 

We will sell anything and everything at cost.. .from com- 
ponents to complete systems, including bare boards, 
assembled and tested boards, testing equipment, pro- 
duction equipment.. .you name it. 

We have a large supply of the following items available: 

CPU Boards 

8K RAM Memory Boards 

16K RAM Memory Boards* 

64K RAM Memory Boards* 

Floppy Disk Controllers (both hard & soft sector) 

Complete Disk Systems (both floppy & hard) 

EPROM Boards 

Serial Interfaces 

Parallel Interfaces 

DMA Controllers 

Intelligent Interface I/O Cards 

(with 6802 CPU, RAM, & EPROM for 

the SS-30 bus) 

• Components, Cables, and Connectors 

• Power Supplies 
*with bank selection 

Write or call for catalog and prices. 

midwest Scientific Instruments 

220 WEST CEDAR/OLATHE, KANSAS 66061 

(913) 764-3273 

VISA and MASTERCHARGE cards accepted 
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Flex User Notes 

Ronald W. Anderson 
3540 Sturbrldge Court 
Ann Arbor, Ml 48105 

SOME THOUGHTS 

The name of this text file on my disk Is N0TES40. To 
•bring up some ancient history, I decided some time ago 
to start a FLEX User's Group newsletter. In the first 
year as an "Independent", I managed to get out 8 
newsletters, and had some 60 or so, "members" or 
"subscribers". At that Dolnt, the writing was fun, but 
the pains of getting copies made and celled was more 
than I had time for, so I contacted Don Williams to see if 
he would be interested In turning ny newsletter Into a 
column. 

I remember thinking tha t I shouldn't promise to get a 
column out every month. Don looked at sou*- of ray early 
efforts, and offered to send ny "subscribers" the first 
four Issues of '6b' Micro Journal In which riy column would 
appear, as a fulfillment of my obligation, since I had 
Indicated that the subscribers would receive 12 Issues 
of a newsletter. 

The title N0TES40 means Just that. This Is 
newsletter number 4». The first four were done with 
Mlnlflex, and I can steer anyone Interested to si source 
for them, since a "Society for the Preservation and 
Encouragement of Mlniflex Use In America" (I'm just 
kidding with the name, of course) has been established. 
I have the newsletters, but the software listings 
associated with them would be of little use to most of 
the readers of '6a'. What I am getting at. Is the 
question of whether more than three of you readers 
would be Interested In a collection ol about three years 
worth of these columns, of course complete with program 
listings as they have appeared from Ht.ie to time. 

If you might be Interested, pleosu s«nd .j quick "lOte 
or card to '68' Micro Journal and express your Interest. 
If Oon Williams receives enough response, if Is very likely 
that he will put all my efforts together and print them. 

WHY I LIKl PASCAL 

In 1000 words or less.... Just kidding. My arm Is a 
bit out of Joint from patting myself on the back, but I 
will describe what I did and why briefly should anyone 
care. I've been working on a machine control program. It 
Is about 12K of object code In OxiegaSoft Pascal. Compile 
- Assemble - Load time total about 12 minutes. I had 
written the program to be easily modified for a range of 
machines In different configurations. I put a half page 
of constants at the beginning. (The listing Is 15 pages). 
Now, for each machine, I only had fro edit that first half 
page and recompile the program, burn a set of EPR0MS, 
and the Job Is done- 
Sounds reasonable, and it was not bad at all. Suddenly 
had a mild brainstorm. I have one EPR0M on the 
processor board addressed at F800 to FFFF, so I can 
have restart and IRQ vectors defined. That Just takes a 
few bytes at the very end of memory, leaving almost 2K 
empty. Why not declare those constants as INTEGER 
variables at absolute addresses starting at SF8007 Now 
the Assembler file I used to call START, can contain the 
machine parameters, entered by using FOB decimal 
numbers. The main Pascal program need not be edited 
and recompiled. I simply edit a two page Assembler 
program, assemble it (takes about 30 seconds) and burn 
one EPK0M, and the machine Is "personalized". If we 
goof, and the characteristics of the machine require a 
slight change in one or more of the constants. It 
becomes a 5 minute change rather than a half hour. (It 
takes a good ten minutes to burn 6 2716 EPK0MS If you 
are all organized.) 

The whole thing took about two hours to Implement. A 
simple change of the Constant declarations to Variables, 
followed by an edit of the START program was all it took. 
The thing worked on the first try. A side benefit is 
that I don't have to keep a very large disk file for each 
machine. Just a 5 sector configuration file. There Is an 
added benefit. If there are soue machine constants 



that might Improve the performance If "tweaked" a bit, I 
can modify them and run an experiment "Instantly" 
compared to the previous method. 

CUREO AT LAST 

I have had a long standing and rather Irritating 
problem with ray SWTP system. I've had a pair of 8" drives 
for Just two years now. When I first Installed them, I 
noticed that I had no trouble formatting a disk If I did 
It Immediately after turning the computer on. After half 
en hour, I noticed a large Increase In head "re-seeks" 
when trying to read a disk. After a bit OP 
exporlnen ting, I found that I had to cool something on 
the OMAF board. I had been running my SWTP box with the 
cover off, since I change boards and connections rather 
frequently. I didn't have a fan handy, so I made a 
"stovepipe" out of a piece of cardboard and found that 
setting it on top of the cards, roughly over the OMAF, 
made the system settle down. 

Not wanting to have the only computer In town with a 
chimney, I Installed a fan In the case and glued paper 
Inside to close up most of the holes ii the ventilated 
top. I put the fan at the right side of the front of the 
box, Just In fro') h ul the power supply, and left an 
opening at the left side so that air could be brought In 
there and drawn across the cards. The problem went 
away... for a while. It came back a year later, and got 
so bad, even with the fan, that I couldn't format a disk, 
i carefully marked the position of the three "trimpots" In 
the data separator circuit, and broke the seals. I 
found that rotating one Of them slightly made the system 
read fine again. I think now, that that particular 
problem was unrelated fro the long term one- 

At any rate, the problem recently returned. I found, 
with some circuit cooling spray that cooling the 1791 
disk controller made the system work again. My temporary 
cure was to mount the fan In reverse, outside the case 
and let It blow directly on the 1791. I plugged the OMAF 
card Into the board slot where It got the most air from 
the fan. Since then I've replaced the 1791 and had no 
problem again operating with the cover removed. I 
agree. It doesn't look as nice, but It sure facilitates 
transfer of a couple of 5" drives back and fi>-th uetween 
It and the Color Computer. 

I have heard from one other FLEX user with similar 
problems. Perhaps some of the 1791's are just a bit 
marginal In some specification that Is critical to the 
operation In the OMAF, and a few extra degrees 
temperature rise causes them to stop working properly. 
I'd be Interested -to hear If anyone else has had similar 
problems. I've been operating the system all evening with 
the top off, and had no problems at all. 

LONG CORD 

My computer is located in the basenent, next to the 
furnace. I get a bit tired of listening to the blower 
k ick on and off every half hour when the weather starts 
to get cold again. Further, I long for a change of 
scenery once In a while. Sometimes I am working on a 
program that requires 30 seconds of operator Input 
followed by 15 minutes of compile or assemble time, a five 
minute test, quick edit, and a recompile. For all those 
reasons, I decided that It would be nice to put my 
terminal on an extension aobd. The idea only works If I 
am doing a lot of editing, writing, or testing that 
Involves only my system disk and one other. That Is, It 
Is not terribly handy to be running down the basemen I* 
steps uvery five minutes to change disks. Frequently, 
however, that condition Is fulfilled, and I find that I can 
bring the terminal up to the family room and watch TV 
with the family between Interactions with the terminal. 

I have about 25 feet of plain ordinary multl conductor 
wire cord between my ADM-3A and the computer. I 8m 
running the terminal at 19,200 baud, and there has not 
been a "burp" all evening. I've edited this text to this 
point and typed In several pages of a manual I am working 
on. Recently, I spent half a day with the terminal on the 
redwood picnic table on the screened porch, enjoying 
the great late summer weather while working on a work 
project. 
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AN APPLICATION 

At least one reader has asked me to present some 
sort of application of a computer to the real world. A 
long time ago, I becaine Interested by necessity, in the 
use of thermistors to measure temperature. A 
thermistor Is made of a semiconductor material, and Its 
primary characteristic Is a resistance that changes 
with temperature, decreaslny as the temperature 
Increases. What Is unique about the thermistor Is riot 
that Its resistance changes with temperature, since all 
metals change in their resistance to electric current 
with tennpsrature. Metals show a very small Increase In 
resistance with a change In temperature. What is 
unique about a thermistor Is the magnitude of Its 
resistance change, and the fact that the resistance 
decreases as temperature Increases. We would say that 
the thermistor has a large negative tomperature 
coefficient of resistance. The coefficient Is In the 
range of 2 J to A i per Celsius Drtyree. 

The resistance of the thermistor may be measured by 
one of several means. For computer applications. It !•> 
desirable to measure a voltage with an A/0 converter, 
rather than a current. If the thermistor Is connected 
In series with a fixed resistor, across a voltage source, 
and the voltage across the fixed resistor measured, It 
will be found to change with temperature, since the 
thermistor and the resistor form what Is called a voltage 
divider, and since one of the resistors changes value, 
the ratio of the voltage divider changes. 

I once reasoned that thorw mniht be a "best value" for 
the series resistor that would yield a vol tage output 
that is nearly linear over a specified temperature 
range. I wrote some equations to solve for the fixed 
resistor that would result In the output voltage from 
the divider being linear for three temperatures, the 
lowest, highest, and midpoint of the temperature range 
desired. It turns out that the equations ore "solvable" 
easily, and that the resulting value does givo a pretty 
goad approximation to a linear output voltage with 
temperature. The maximum error depends on the 
temperature coefficient of the thermistor and the 
temperature range. 

For a common thermistor produced by a manufacturer 
called FENWAL, (in particular, a bead thermistor type 
OA45P2I, a temperature range of 15 C. to 35 C. (50 to 86 
F), the maximum error Is approximately 1/16 C. degree. 
The error curve Is approximately sinusoidal, the 
departure from linear being positive for one half of the 
scale and negative for the other. 

I recently became Interested In the problem again, and 
wrote a BASIC program to calculate the best series 
resistor, expected voltage output, and maxluuii errors 
for a given thermistor. Thermistors have two 
parameters that must be known In order to perform the 
calculation. First is their nominal resistance at 25 
degrees C. Second Is their coefficient, variously 
expressed by different manufacturers. Fenwal uses a 
coefficient Beta such that the resistance at any 
temperature may be expressed (with R0 representing the 
resistance at 25 degrees C.) by the following equation: 

K » R0 * EXP (Beta * (l/(T + 273) - 1/298)) 

The value T+273 Is the temperature in degrees Kelvin 
(Absolute), and the 298 corresponds to 25 degrees C. In 
Kelvin. I'll Include the program here. The voltages 
calculated are volts per volt applied to the thermistor 
resistor combination. A JPC A/D card may well be used 
to measure temperature with such a setup. First, the 
thermistor divider network output is run through an 
"operational amplifier" that subtracts the voltage at the 
minimum temperature so that the output Is zero for that 
temperature. The amplifier has voltage gain so that the 
output at the high end of the temperature range Is 5 
volts. The temperature then, calculated from the 
integer value from the A/0 converter for our example of 
15 to 35 degrees C. (a range of 20 degrees) connected 
to the output of the amplifier, would be. A/D output * 
20/255 +15. To express the temperature in degrees F. 



you would use A/0 out * 36/255 + 50. Note that the 
maximum error In voltage from the thermistor Is less 
than the resolution of the B bit A/* for the example 
given hor.j. 

Thermistors have largo tolerances on their nominal 
resistances, and they might therefore be In error by 
sevoral degrees without calibration. The resistor In 
series with the thermistor should be variable, and 
adjusted for correct reading at minimum temperature. A 
lab thermometer and a bucket of water will provide a good 
enough reference. Ice may be used to adjust the 
temperature to 50 degrees F, and the series resistor 
set for the correct out-put of iero volts from the 
amplifier. The bucket of water should then l*s brought 
to B6 degrees F, and the amplifier feedback resistor 
(gain) set to produce 5 volts out of the amplifier. The 
unit should now be calibrated to the accuracy of your 
thermometer with a maximum additional error of .062 
degrees. 

I don't need to say that the JPC card has 16 Inputs, 
and that you may connect several thermistors and 
amplifiers to several inputs to monitor temperatures *t 
various locations. The resistance 150K) of the 
thermistor at 25 degrees. Is high enough so that long 
wires won't appreciably change the calibration. Suppose 
you put several of theso around the house, and used a 
potentiometer conn.-Cted from reference voltage to 
ground on another A/0 Input, as a temperature 
"command". You could have up to 8 "therntostats" one in 
each room of your house and some to spare. Now, 
connect your computer to control motors that open and 
shut baffles In your hot air ducts to the various rooms 
In response to the difference between the sot and 
measured temperature, and you will have a zone heating 
system that will save you lots of fuel all winter. 

Sfiould you not want to tie up your computer all winter, 
the software for this system could easily be put in EPttOM 
and run in a "single board" computer. Output signals to 
open and close baffles would depend on the type of 
actuator you can find. Generally, just writing an "open" 
or "close" signal to a parallel port, could be sufficient 
with a llttlehardwarc t« Interpret the logic level at the 
port. I will continue next month with further 
descriptions of software that could be used to do this 
project. Of course, you would have to bypass your nun-ial 
thermostat connection so that If any zone were 
requesting heat, you would start the furnace and suppty 
heat to that area. To keep the furnace from cycling too 
often you would probably want to build In a timer such 
that an area would have to demand heat for a few minutes 
before starting the furnace. The BASIC program that I 
wrote for linearizing the thermistor output calculates a 
series resistor of the value shown In the circuit 
diagram, for the GA45P2 probe thermistor f roin FENWALL . 
I will Include the program listing here, so you can use 
other available thermistors If you have the data 
available. 
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COLOR User Notes 



ROBERT L. NAY 
4429 Plantation Lane 
Norcross, GA 30071 



Wo are constantly 'receiving letters and calls with 
questions about the use of FLEX (or requesting 
capabilities that are already available with FLEX) from 
new Users, so I will begin a discussion of Disk Systems 
and the FLEX Disk Operating System this month, and 
complete It with a discussion of some of the more useful 
Commands and Procedures next month. This should 
accomplish a couple of things: first, to help the new 
FLEX users get "up and running"; and second, maybe 
answer some of the '•Why use FLEX?" questions many of you 
have. 

Since I am firmly convinced that soffie knowledge of the 
"HOWS" and "WHYS" make things easier to understand, I 
will also provide some basic Information as we go along. 

FLEX Overview 

FLEX really Is a "Sweet" Disk Operating System, even 
though It may look complex to a new User who has no 
experience with a major Disk Operating System. The 
function of a DOS (Disk Operating System) Is to take 
care of all of the Disk Operations, so that the User does 
not have to worry about keeping track of which File 
(Program, Text Material, etc . ) 1 s located whereon a 



Disk, or where to go to get a File, etc. A GOOD DOS Is 
effectively Invisible To the User, In that he Is not aware 
of the Disk Operations that are taking place, and does 
not have to change his normal procedures to fit them to 
the Operation of the Disk System. A GOOD DOS allows the 
Computer Operator to USE the System In accomplishing HIS 
task, while not worrying about It accomplishing It's OWN 
duties. The USER does not have to worry about things 
like losing Files be ause they were left "Open", or WHLRt 
o File will be stored, or HOW It will be stored. Agreed, 
many of these features depend on the Programmer who 
wrote the Software that Is being used, bur a GOOD DOS 
makes the Incorporation of these functions easy, so 
that the USER does not have worry about them. Flnalfy, a 
GOOD DOS provides a "natural" Command Structure; the 
DOS Commands ere a natural extension of the way a USER 
thinks, so he does not have to "learn a new language" to 
use the Disk Operating System com for tab 'v. (For 
example, compare tlie FLEX "COPir.C*©" to the CP/M "PIP" 
Command^ who would ever DREAM that PIP had any thing to 
do with Copying Files??) FLEX has all of these features. 
FLEX Commends are entered following the familiar FLEX 
Prompt of three plus signs ( •*♦+ >• Any time I refer to 
"belno In FLEX". It will mean that you have the +++ Prompt 
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followed by the cursor. A FLEX Command consists of 
three things: the Filename (the name of the command, 

Program, etc.), the filename Extension (CMD for Command, 
XT for Text, OAT for Data, etc.), and the Drive Number 
(0 for the first Disk Drive, 1 for the second Disk Drive, 
etc.) . Also, you can use EITHER a Space OR a Comma for 
Command separators or delimiters. (As we shall see, 
most times you only need to use the Filename, the System 
knows the rest of the Information automatically*! For 
example. If you want to see a CATalog of the Disk In Drive 
It, you COULD enter 

0.CAT.CMD 1 — or — 0. CAT. CMD, 1 

and the list of the Files on the Disk In Drive 1 would be 
displayed on the Screen. I said COULD because you would 
normally Just enter 

CAT 

and FLEX would look for a File called "CAT .WD" on Drive 0, 
and would know that you want that Command to operate on 
Drive 1 (because of the ASN.CMD, which we will be 
discussing next month) • The Drive Number does not have 
to appear first in the Command Line; It can also follow 
the Extension. Both of the following Commands would be 
Interpreted the same; 



0.CAT.CMD 1 



CAT. CMD .0 1 



I referred to the System Drive and Work Drive a little 
earlier. The "SYSTEM Drive" Is the Drive containing the 
Disk with all (or at least MOST) of the COMMANDS on It; 
these will ALL have a ".CMD" Extension. When FLEX 
expects a Command (It expects you to tell It WHAT you 
want It to do first). It will automatically look for the 
Filename you give to have a ".CMO" Extension, AND It will 
automatlcollylook on the specified SYSTEM Drive for it. 
When we Just entered "CAT" above, it assumed that we 
were referring to CAT. CMD on the System Drive. Also, It 
assumed we were wanting It do what we requested to the 
Disk In the WORK Drive. The WORK Drive contains the 
Disk we are normally "WORKIng" on. The System and Work 
Drive CAN be one and the same, but it Is much better to 
have at least two Disk Drives on your System when using 
FLEX. There are two reasons for this. First, you will 
rapidly fill up even a Double Sided Double Density Disk 
with COMMANDS. Most Utilities, such as COPY DELETE, 
CAT, etc., are short - one to five Sectors - but a lot of 
the Programs are large. The EDiTor Is forty some 
Sectors, the ASseKJIer Is forty some Sectors, STYLO is 
around 86 Sectors, and DYNACALC Is over a hundred; not 
to mention some of the DICTIONARIES which run over 300 
Sectors. Second, most of the Disk Writing Is done to 
the Work Disk: If something goes wrong, flies are 
destroyed by Writing all over tnem, not by Reading them, 
so the Disk being Written too Is more susceptible to 
damage (It Is normally NOT a problem with FLEX; I have only 
had a couple of problems over two years of CONSTANT use 
with FLEX, where i averaged a problem a week with some 
other Systems i have been using). 
(By the way, the Color Disk System does NOT come up 
after Turn-On with the Disk Read and Write 
VERIFICATION turned ON, like FLEX does; you need to 
enter "VERIFY ON" each time you bring the Color 
Computer up with the Disk System Installed.) 

The DISK SYSTEM 

Just what does the term T)lsk System" refer too? The 
Disk System consists of at least ONE Disk Drive, the Disk 
Controller, the Computer, and a Disk Operating System 
(DOS) Program. The Disk Drives hold the Disk rotate It 
at a very tightly controlled speed (300 RPM for 5 1/4" 
Disks), positions the Read/Write Head per the 
Controllers Instructions, and either Reads information 
off of the Disk or Writes Information to It, The Disk 
Controller Is the communication link between the 
Computer and the Disk Drive. It executes the Computers 
Instructions, if the Computer asks the Controller to 
get the Information from a certain Track and Sector, the 
Controller tells the Drive to position the Read /Write 
Head at that Track Number, checks off the Sectors until 
the correct one shows up, grabs the Information as It 

foes by, and tells the Computer what It Just read. If 
he Computer Instructs the Controller to Write a Sector 
to the Disk, the Controller tells the Drive to position 
the Read/Write Head at the proper Track, checks the 
Sectors as they go by, and causes the Drive to Write the 
Information when the correct Sector shows up. The Disk 
OPERATING System (FLEX or the Radio Shack Disk Syttem), 
keeps track of what Is going on, determines which Track 
and Sector It wants to operate on, and just what 
information Is to be written to the Disk. The DOS is 
the "brains" of the outfit; all of the others just follow 
It s Instructions. 
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But, all Computers and Disk Controllers are not alike. 
If they were, we wou>d have COMPLETE compatibility 
between ALL Computer Systems that run FLEX for 
Instance. Since this Is not the case, some variations 
occur, and each Computer System must contain routines 
which "marry" the DOS to the Computer and Disk 
Controller. Since FLEX was written to be a "general" 
Disk Operating System, TSC said "OK, put a character 
from the Keyboard HEREF, and did not worry about what 
kind of Keyboard was to be used. "Keyboard Drivers", 
short Software routines, must then be written for each 
Computer System that is to work with FLEX. The same 
oes for Displays and Disk Controllers. TSC sells a 
rogram called "FLEX. COR" that Is the "heart" of the 
FLEX DOS; each Computer System Manufacturer or FLEX 
Conversion Writer then develops Keyboard, Display, and 
Disk Drivers which are married to FLEX to make up the 
Program "FLEX. SYS" which Is loaded Into the Computer 
each time you want to run the FLEX Operating System. 
There are two other "System" routines that are normally 
found on a FLEX Disk. These are "PRINT. SYS", which 
marries the FLEX DOS to the Printer Output, and 
"ERRORS. SYS", which provides the User with an English 
Language translation of an error, such as 'Crives Not 
Ready 1 , instead of some weird message like trror No. 4". 

The Floopy DISK 

Now let's bok at the Fl py Disk Itself, for a moment. 
5 1/4" Floopy Disks come In several different flavors. 
You can get Single Sided, Single Density certified Disks; 
Single Sided Double Density certified Disks; the same 
versions for Double Sided: and ALL of these versions as 
Soft Sectored, 10 Sector Hard Sectored, )6 Sector Hard 
Sectored, etc., etc., etc. Well, happily, we can narrow 
the choice down a "chunk". First, lets see what these 
different "certifications" mean. 

When the Disk is Manufactured, a coating of magnetic 
material Is deposited on the surface to hold the 
information we want to store on the It. If the Disk Is 
being made for Single Density use, the coating does not 
need to be very high quality, because there Is not going 
to be as much Information stored on a certain amount of 
the Disks Surface. But, If it Is designed for Double 
Density storage, there wlil be a lot more Information 
stored on the same amount of surface. Therefore, the 
coating needs to be higher quality (and usually, 
thicker). Obviously, this coating costs more. The Disk 
Manufacturer tests the Disks for certain capabilities, 
and certifies them accordingly. Luckily for us Users, 
the Manufacturers have developed their procedures to 
the point that even though they will only certify the less 
expensive coating for single Density, It actually works 
fine for Double Density use. The other major factor 
that makes this possible Is the development of excellent 
Disk Controllers and Read/Write Heads In the Disk 
Drives. We at '68' Micro have been using GOOD QUALITY 
(Verbatim Datallfe, Scotch 3M, etc.) Single Sided Double 
Density 5 1/4" Diskettes for Double Density Double Sided 
operation for several years with NO problems of any kind. 

With the Disk Controller technology of today, the 
critical factor becomes the Read/Wr I te t+ead in the Disk 
Or I ve. That little tiny piece of hardware will make or 
break your whole Disk System. You have a choice; you can 
spend 150 to $75 more for a QUALITY Disk Drive with a 
GOOD Read/Write Head and pay SID to 130 less for each 
bcoc of Disks, or you can buy the cheap Disk Drive and pay 
enough more for Disks In the first year to have bought a 
G0CO Double Sided Disk Drive In the first place. While we 
are on Disk Drives, let me digress a little bit. You have 

Srobably seen the Advertisements In some of the 
agazines about the "Screw" Head Movement Drive versus 
the "Band" Head Movement Drive. Well, the B" Drives have 
almost ALWAYS used the Band type of Head control, and 
they have been the epitome of reliability for years. The 
Band Stepper System allows much quicker motion, with 
tighter Tolerances, and Is less likely to have mechanical 
problems than the Screw Stepper Systems. 

Now to the "Soft" and "Hard" Sectored Disks. At ost 
the whole world has gone to the Soft Sectored Disk for 
all Disk Operations. A Soft Sectored Disk has ONE small 
hole near the inside edge of the Diskette, called the 
"Index Hole". The Hard Sectored Diskette has many holes 
near the Inside drive hole. If the Diskette Is a 10 
Sector Disk, there will be ten holes which Indicate the 
beginning of each Sector, and another hole with 
different spacing which is the "Index Hole". If the 
Diskette Is a 16 Sector Disk, there will be 16 holes and 
an Index Hole. etc. The Hard Sectored Disks were 
popular when Disk Systems first began to be used, but 
are slowly disappearing from use any more. I don't know 
for sure, but [ would guess that the reason the Soft 
Sectored Disks gained the upper hand was due to the 
development of Hardware and the flexibility they provide. 
(For example, FLEX uses 10 Sectors per Track for Single 
Density operation, and 16 Sectors per Track for Double 
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Density operation. Not only that, but Track 00 Is 
ALWAYS written in Single Density Format, while the rest 
of the Disk Is Double Density. This would not be possible 
with Hard Sectored Diskettes.) 

At this time, the only Disk System I know of tor the 
Color Computer that uses the Hard Sectored Diskettes is 
the one that was developed by Tallgrass and Is now being 
sold by Cer-Comp. It is a good System, but YOU CAN NOT 
USE IT FOR ANYTHING EXCEPfTHEIR SOFTWARE; you can not 
run Radio Shack Disks. FLEX, or anything else. Also, NO 
SOFTWARE written by ANYONE ELSE will run on that System 
unless It is transferred over to Hard Sectored Disks 
first, which Is not easy to do. ALL of the other Disk 
Controllers use Soft Sectored Disks, so the only changes 
that need to be made to transfer Programs between 
different Disk Operating Systems is to write a Software 
Routine that will interpret the way the Information Is 
stored on the Disk to something the other System can 
understand. To transfer between Soft Sectored and 
Hard Sectored Disks, Different Disk Controllers would be 
required, along with the different Software. You can 
store a little more Information on a Hard Disk than you 
can a Soft Disk, because you do not have to use some of 
the Disk's Surface to Write the Sector Number on It, but 
the difference Is small. 

In summary, there are a lot of different types of 5 
1/4" Diskettes, but our experience has been that all you 
need Is Single Sided, Double Density, Soft Sectored 
Diskettes, which can be used with ail Disk Systems 
including SO Track Double Sided Disk Drives, for Single 
and Double Density operations. 

Making a NEW DISK 

Now that we have some background information, the 
first thing we will need to do Is make up some NEW Disks 
to use with our Disk System. When you get a new disk 
out of the box. It is like a new Tape, In that there Is NO 
Information stored on that Disk. This Is no problem 
with Tape, because each Program Is written to it in 
SEQUENCE, and the only way you have any access to them, 
other than reading through each one until you get to 
the one you want. Is by the use of the Counter on the 
Tape Unit. This In not controlted by the Computer, so 
there Is no need to put any "Computer Reodo&le" 
Information on that Tape lafl of the "Formatting" 
required is accomplished by writing certain Information 
at the beginning of EACH Program, or File, as It Is 
written to the Tape). With a Disk System, we want the 
System to manage all of the work for us, so we must write 
some things on the Disk Surface so that It can tell 
WHERE the Disk Drive's Read/Write Head Is located on the 
Disk's Surface. Once It knows that. It can then Inform 
the Disk Controller where to move the Head to accomplish 
the specific task we have "Commanded" It to do. The DOS 
must be able to tell what portions of the Disk already 
have Files (Programs) on It, where they are, and what 
areas are still available for use. All of this Information 
must be kept on the Disk. Therefore, the DOS allocates 
a small portion of the Disk's Surface for recording this 
Information, so that it knows WHAT and WHERE the 
Information is stored on ANY Disk that Is Installed In a 
Disk Drive. FLEX uses the First TRACK (Track 00) on the 
Disk for this purpose; Radio Shack uses Track 17. 

The FRST thing we need to do with ANY Disk System is 
make up some new disks for use with our specific Disk 
System, Radio Shack can not read FLEX Disks, nor can 
FLEX read Radio Shack Disks, without special Programs 
to make the conversion for the different Systems. Not 
only that, but different Computer Manufacturer's FLEX 
Systems can NOT read some types of FLEX Disks made by 
other Manufacturers, such as Double Sided, Double 
Density; they Write DIFFERENT Information on the Disks 
(because of the different Disk Drivers and Disk 
Controllers). TSC specified that the "Standard" for ALL 
FLEX Systems would be a SINGLE SIOED, SINGLE DENSITY, 35 
Track (or 77 Track If It Is an 8" Disk) Formatted Disk. 
This allows a Software Manufacturer to put his Software 
on a Disk and sell It to ANY FLEX User, and know that he 
would be able to read It: that User then needs to 
transfer it to HIS System Disk so he can make normal use 
of the Program. 

There Is two reasons for making this transfer. 
First, the original Disk should be used as a WASTER DISK, 
and used as little as possible to protect it (in fact. It 
at all possible, It Is STRONGLY recommended that you 
Write Protect the Disk by covering the Notch on the 
edge of the Diskette, AND NEVER REMOVE IT; then, it Is 
almost IMPOSSIBLE for something to happen to the Disk 
when It is In the Disk Drive). Second, you are normally 
going to be using the Double Density format for normal 
operations, because you can get a lot more information 
on a Disk, and ttw MASTER Disk will be Single Density. 

When we Format a Disk, the Computer instructs the 
Disk Controller to write Information on the Disk's 
Surface so that the Disk System can read the Track and 
Sector that is passing under the Read/Write Head at any 
Instant. It ALSO Initializes the Free Sector Map, 



Directory, etc., so It can keep track of the amount and 
location or the Files that are on that specific Disk. 

How can we FORMAT a Blank Disk so we can use It? 
That depends somewhat on the Individual System you ore 
using, but the general procedure is basically the same on 
ANY system. The Diskette's "Index Hole" gives us a 
starting point to work from; the Disk System now knows 
where a certain POINT Is on some Track on the Disk. 
Also, the Computer can tell the Disk Controller to tell 
the Disk Drive to GO TO any specific TRACK on the Disk, 
so It starts off by going to Track 00 (the First Track 
on the outside of the Disk), ow the Computer knows 
EXACTLY where the Read/Write Head Is located. The 
Formatting Program starts from there, and Writes the 
Sector Numbers and other Information on the Disks 
Surface as It rotates; then steps to Track 01 and does 
the same thing, then to Track 02, etc., until It has 
written Information on the whole Disk. This Is strictly 
a timing function; we know the Disk is rotating at SCO 
RPM, and we know how many Sectors we want to write on 
each track, so we know how much time to wait between 
each Sector that we write to the Disk's Surface. In 
addition, the Computer Is going to need some time to 
"digest" the Information It gets from the Controller, or 
to gather up what It wants to be written to the Disk, so 
we need to provide some time for this to take place 
between Sector accesses. If the Disk System wants 
several Sectors worth of Information, we want to set up 
the timing so that about the time the Computer Is 
finished storlnq a Sectors worth of Information Into 
Memory, the Disk will have rotated to t e next Sector we 
want to Read. This Is called "Sector Interleaving". 
Normally, we will Format the Disk so that we Write Sector 
Number I, then skip two or three, and Write Sector 
Number 2, etc. These "Logical" Sectors will be 
interwoven among the "Actual ,r Sectors so that we are 
not waiting on the Disk to get arounJ to the next 
Sector of Information that we want to Read or Write. 

Once we get all of this written to the Diskette, we 
then go back and Read that Information. This allows the 
Program to see if what It told the System to Write to 
the Disk really DID get written to It. When you NEWDISK a 
Disk, you will notice that the Drive Steps right along for 
a little bit, then comes back and tells you ft Is 
"Verifying" each Track and Sector, which takes a lot 
longer. It is reading the Disk and comparing that to 
what It knows SHOULD be written on It. NOW, all that }s 
left is the "housekeeping"; writing the Boot Information, 
Free Sector Mop, Directory, etc. Should FLEX find a bad 
Sector, it wTfl notify you and remove that Sector from 
the Free Sector Map, so that it will not attempt to use 
It for File Storage later. 

OK, now we have the Disk Formatted. Most Disk 
Operating Systems work with two different types of 
Disks; a SYSTEM Disk and a DATA Disk. Whats the 
difference? The SYSTEM Disk normally has the 'Boot 
Program" end Commands on It. The Radio Shack Color Disk 
System contains this Information In ROM on the Disk 
Controller, so It does not use a System Disk, it only uses 
Data Disks. All of the other Disk Operating Systems 
that I em aware of require a System Disk. The 'Boot 
Program" Is a short Program that loads the Disk 
Operating System ("FLEX. SYS* 1 with the FLEX DOS) into the 
Computer so that It can be used. This short Boot 
Program Is located on the first two sectors of Track 00 
on FLEX Formatted Disks. Computers designed to use 
the FLEX DOS have a short routine In ROM which loads 
these two Sectors into the computer and transfers 
control to that Program, which then loads In "FLEX. SYS" 
off of the Disk. The Color Computer Conversions work a 
little differently because we are not working with a Disk 
System that was designed to use FLEX; we use a short 
BASIC Program which gets a small program which has been 
stored on Track 17. This Program shuts off the Radio 
Shack ROMS and turn on the 64K RAM (so we have RAM to 
store FLEX In), and then loads "FLEX. SYS" off of the 
Disk. The difference between DATA and SYSTEM Disks is 
that the Data Disk does not have the Boot Routines, 
FLEX. SYS, or the Commands, because It will NEVER be used 
to get the Computer up nd running with the FLEX DOS. 
We w ill already be running under FLEX (or whatever 
OpTjratlnq System) when we use these Disks. Making up a 
Data Disk simply leaves more room for Program or File 
Storage, because room Is not taken up by System 
Programs or Commends. 

Now that we know a little more about how the DOS 
works, and how the Disk is Formatted, we can understand 
WHY this next step In making up a New Disk Is so 
Important when using the Color Computer FLEX 
Conversions, (I will be referring to the Data Comp 
Version 2.0 of the FLEX Conversions, but you will find 
similar commands with the others, and for the SAME 
reasons.) The VERY FIRST thing you MUST do AFTER you 
have formatted the disk (using theNEWDISK.CMD), Is run 
the "MAKESYS" Program. THAKESYS.CMD has three 
functions: 
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I .It changes the formatting of Tracks 17 and 18 from a 

FLEX Format to the Radio Snack Disk Format. 
2. It copies the Information that Is In those two Tracks 

from the Disk containing the MAKESYS.CMD to "the new 

Disk. 
3. It adjusts various portions of Track 00 so that FLEX 

will know that these two Tracks are already used, and 

will leave them alone. 
READ ITEM 2 AGAIN1 Note that MAKESYS.CMD copies "THE 
INFORMATION FROM THOSE SAME TRACKS ON THE DISK 
CONTAINING THE 'MAKESYS.CMD' TO THE NEW DISK". This 
means two things: one, the Disk containing MAKESYS.CMD 
must be a "Bootable" Disk (I.e., you can use It too 
, RUN"FLEX I and get the FLEX System up and running on the 
Color Computer); and two, even though you can copy the 
Data Corns MAKESYS.CMD to other Disks, they MUST HAVE 
HAD "MAKESYS.CMD" RUN ON THEM for It to work correctly 
In making a new Disk. The simple solution Is to ALWAYS 
run MAKESYS from the System Disk you Just used to 
'RUN^FLEX'. Its operation is also the reason you should 
run MAKESYS.CMD Immediately after NEWDISKIng a Disk; too 
let MAKESYS adjust the FLEX Control Sectors on Track 00 
BEFORE you start putting FLEX Files on the Disk. 

To summarize the procedure for making new Disks for 
use with the Color Computer Disk Conversions; 
1 .NEWDISK a blank Disk (or one that you do not need any 

more Information off of - NEWDISK WILL DESTROY ANY 

INFORMATION THAT IS ON THE DISK). 
2.Run the MAKESYS.CMD on the New Disk you have Just 

Formatted frofli the System Disk you used to get FLEX 

running. 

NOTE; If you only have a single Disk Drive, both of these 
Programs (NEWDISK and MAKESYS) allow you to change 
DISKS to get the New Disk In the Drive. The 
NEWDISK.CMD loads the Program completely Into Memory, 
so as soon as It starts asking questions about how 
many Tracks, Single or Double Density, etc., you can 
pull the Disk containing the NEWDISK.CMD and Insert 
the New Disk. MAKESYS.CMD realizes the problem when 
you tell It that you want to MAKESYS the same Drive 
That It lives on, and It will tell y<ou when to change 
Disks. 

RLN 
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I don't like IBM mainframes. I'm not comfortable In that 
atmosphere; J know I'm not in control. The University, ny 
employer, has two IBM's linked together. It's Just too 
much. None seems to be able to explain their strange 
little quirks; they seem to go out of their way to 
frustrate me. I saw this <hov(h i'iou r a bad man who took 
over the MCP of a computer. I surmised that this must 
have happened at the University. I had to do something. 

I have a Color Computer with 64K and disks, it is 
a wonderfully capable machine; I'm comfortable and 
happy with it. Could I use It to take on the mighty IBM's? 
I could work at home unobtrusively gaining access to 
their secrets. In order to communicate with them, I 
needed a modem and a smart terminal package for the 
Color Computer. I bought Tandy's Modem I and their 
Videotex rompak. The modem worked fine; the software 
was lousy- I next bought the disk version of Elgen 
Systems' C0L0RC0M/E. What a great package! "Hello, IBM 
4341, this Is a friendly Color Computer." "Password and 
ID number; be quick about If or I'll disconnect you" "Log 
10, password, IDS." All right, logged on! 

But then 1 got sidetracked. The statistics 
student In the house was getting frustrated punching 
and running card decks at the Computer Center; she 
was forced to wait In line at the printer for her output 
to see what mistakes had been made. She begged me to 
figure out a way to write and edit SAS programs from 
home- That sounded easy enough at the time. We would 
stay at home and use tlie Color Computer as a terminal 
for the IBM. 



SAS Is the acronym for the Statistical Analysis 
System, copyrighted by the SAS Institute. It Is a 
terrific package that does everything In the book, 
including graphs, but Is relatively easy to use— with 
cards. Statistical problems get big In a hurry; often 
300K of memory are required for handling matrlces- 
The number crunching requirements can also become 
formidable. Statistics are not a job for small 
microcomputers. The IBM 370/1 58 executes SAS In a 
batch mode; Input Is normally with cants. The phone tine 
connects us to the IBM 4341 which operates In an 
Interactive inode, using the Conversational Monitoring 
System or CMS. So we would start wltli the C0L0RC0M 
software, create pr-jjrains In the CMS editor and then 
send tlien over to the IBM 370 for processing SAS would 
have to ijrf f.>i>l«il Into thinking that It was receiving 
cards, especially the job control cards required In 
batch mode. 

The folk In the Computer Center assured me 
that It was easy. When they tried to show me how to do 
It, they could not get the output from the SAS program 
back to my virtual machine. It just disappeared! "Hey, 
no problem", my IBM-loving friends at the Computer 
Center assured me. We'll Just put In a destination card 
to route the output back to the virtual machine; "DEST 
PEROTTI" will do the trick. For t*j .lays the high and low 
priced help In the Computer Center muxed around with 
my little problem! Nothing. Then, Inexplicably, "DEST 
PEROTITI" ran like a charm on the third day. T yplcal. 

Here is the process writ large- First fire up the 
Color Computer; loai and run C0L0RC0M/E. Dial up the 
Compu hsrr* Canter and log on. Use the CMS editor to 
create the SAS program, saving It on the IBM disk. The 
first cards in the program will be the JCL (job control) 
cards for SAS. Submit the SAS program (file) to batch 
mode and SAS where it will enter the queue and 
eventually run- The DEST card will redirect the output 
back to the virtual machine's reader. Get the output 
file out of the reader and onto the IBM disk for 
safekeeping. Move the output file to the editor and 
check out the results. If there are errors, fix the 
program file and resubmit It to SAS. If the output 
passed muster, print a copy for yourself at the 
Computer Center. Then, with the output In the Color 
Computer's memory, logoff and print It at home to 
review It. It Is pointless to save the output listings to 
the 80-C's disk, since the output Is large and a copy 
exists on the IBM disk. 

Sounds easy, doesn't It? The Color Computer 
and C0L0RC0M/E performed flawlessly. The problems 
exist with the I3M environment; I would guess that the 
linkage does not work right. The major frustration with 
this process Is that the Computer Center experts do 
not understand their setup. As a result, when problems 
arise, they do not know what to do. So together we 
experimented; we still are experimenting. Maybe this 
little article can save you a little grief *lth your local 
IBM. 

C0L0RC0M/E is said to be a smart terminal 
package. After I purchased the software, I figured out 
what "smart" meant. Computer terminals are said to be 
"smart" or "dumb"; those adjectives differentiate 
between terminals which have or lack display features, 
such as screen editing or highlighting. Smart terminal 
packages for microcomputers Indicate those which 
facilitate interaction with the host computer. Good 
software permits the user to download to disk or to 
print what Is received from the host. It permits files or 
messages to be sent to the host. It Is able to be 
configured for the protocols of different hosts. If you 
dial up CompuServe on a Sunday morning "o see what Is In 
the "New York Times", you could read It with a dumb 
software package. With smart software you could load 
the paper Into your disk, logoff, and print It out at 
your leisure. 
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The COLORCOM/E, though relatively Inexpensive 
at $59, Is smart. It Includes an Initialization subroutine 
which sets 1he parameters for the modem, the printer, 
and the host computer. Thankfully, a standard exists for 
300 baud telephone communication; It >s th.» Sell 103 
protocol and even the IBM's use it. The default values 
for Hie modem worked fine, except that half-duplex was 
needed rather than full-duplex because the IBM does 
not echo back what It Is sent. Tandy's Videotex 
software only runs In full-duplex; as a result you 
cannot see what you have typed. I had my Epson MX-80 
running at 2400 baud, but the maximum for C0L0RC0M/E 
Is only 1200 baud, so I had to reset the switches. The 
normal baud ratij fjr 83-C printers Is 600 baud; the 
default Is set to 300 baud and must be changed. Also 
watch out for how many data bits your Color Computer 
sends to the printer; Hie early 80-C's sent 7 bits, the 
newer ones with the Basic K0M 1.1 send B bits. 

The Initialization subroutine, "Setinlt/xxx", has 
other nice features. My favorite Is the ability to 
define two messages which car easily be sent to the 
host computer. Since I cannot type under the pressure 
of Ihe IBM's gaze, I nrttin iMss up the log or procedure. 
With COLORCOM/E I define the messages as my ID, 
password, and account number. After being connected to 
the IBM, pressing downarrow (the control key) #7 
transmits the first message, downarrow #3 the second. 
It's fast and error free; nice feature. 

Even nicer Is the ability to transmit files to 
the IBM line by line; the file Is loaded into the transmit 
buffer, each line Is sent by pressing downarrow #1. 
Instead of carefully typing Ir commands for the host 
computer, a previously prepared fi lo of commands can 
be sent one by one. This feature Is especially helpful 
for us poor unennolnted amateurs, trying to work our 
way through the IBM labyrinth, where one mistyped 
character spells doom. Files can be loaded Into the 
transnlt buffer even when on-line. With CompuServe, for 
example , you can quickly get to the location you are 
seeking. The commands would have been loaded Into a 
file Ijeforehand; when you run C0L0RC0M/E, you 
Immediate the tile Into the transmit buffer. After you 
are connected with the CompuServe Computer you 
transmit the commands one by one by hitting control l\ 
over and over. With the 13 M you can create and send a 
collection u( commands to set up the terminal and disks 
the way you like; you can "CP spool" H^s, "access disk 
*" that, or even Input the dreaded Job Control Cards 
Into a program you are creating. To be fair to the IBM, 
It Is easier to create and execute "Exec" tiles or 
macros on your disk there. C0L0RC0M/E also permits a 
file to be transmitted as a whole package. So, for 
example, after creating a new file In Ihe IBM Editor, i 
set the editor to Input status and thon pressed the 
control #2 key, transmitting an entire file to the IBM 
file. Sometimes that procedure worked, and sometimes 
It literally blew away the Editor and the CMS operating 
system. I decided that IBM's prefer to be fed In small 
bites; my file was too much too fast and It made 1he 
poor thing gag. 

C0L0RC0M/E uses two buffers of adjustable 
sizes. The transmit buffer, mentioned above, can either 
be loaded from a disk file or It can a!*.) >e written to In 
the "Advanced Entry Mode". Those wonderful words 
refer to Hie mode running In the tlm period right after 
power-up, before the other computer Is phoned. This 
mode Is also the best way to send commands to your 
printer, again using control #1. The other buffer, not 
surprisingly, is the receive buffer which stores 
everything sent or received during th.» session. Even 
with 32K, the receive buffer fills up quickly. Control #4 
displays the amount of room left In fh« receive buffer. 
Control #3 "freezes" the buffer, maintaining the 
current contents and "freezing out" newly received 
stuff from the host. The buffer can easily be dumped to 
disk, cleared and refilled, etc. After logging off the 
contents of the receive buffer at your disposal. The up 



and <Jowm -jrrows can be used to scroll through the 
buffer; portions of It can be marked for printing or 
saving to the disk. 

Computer Centers are not nice places. They 
contain a strange mixture of self-assured 
priest-programmers and crazed students, mostly the 
latter. Lots of frustration and anger are exhibited at 
the Computer Center. Angry graduate students, much 
fiercer than undergraduates, crowd around the 
printers, pushing and snarling atone another. They wait. 
They know how stupid they are; they are fully aware that 
their program Is probably wrong and will not run. They 
wait for printouts which are snatched from the 
operator's hands, then passed from one disbelieving 
student to another. The printout's creator Is the one 
who shrieks and curses. Kiss your Color Computer for 
saving you from this. Print at home! 

Avoiding the Computer Center is what It Is all 
about. Now maybe the cathartic behavior described 
above Is healthy; maybe t)n3 Computer Center provides 
an Isolated outlet for hostility and frustration, 
enabling the graduate students to adapt to a normal 
existence which Is appropriately subdued and 
obsequious. The fact Is 1hat Intermingling with them fn 
the Computer Center In their dehnsed condition is 
frightening and should be avoided. Since all of us are 
fallible and Inclined to computer errors, it is 
especially sweet to discover one's own folly on the Color 
Computer screen In the privacy and security of the 
home. Eventually even IBM programs can be persuaded 
to run, often creating voluminous output listings. Well, 
you can have It printed out down by the bestial students 
or. If you have lots of time and pitlence, you can print 
the final results on the IHtlo printer that sits next to 
Ihe Color Computer. 

Printers are tricky little devices which have 
their own microprocessor which responds to tunny 
control characters. The Color Computer doesn't even 
have a control key, how can the printer be communicated 
with? The C0L0RC0M/E package uses the downarrow key 
tor a control key. When the control key Is used In 
conjunction with the 53 keys on the keyboard plus the 
shift key, 127 different characters or codes are then 
available to be sent to the printer. Since most IBM 
programs print out their results with 132 characters 
per line, the home printer will need to be set for 132 
character printing. The Epson Mx-80 Is set by being 
sent a control (letter "0"), which Is equivalent to 
Chr$(15)ln Basic. Since escape is defined by 
C0L0RC0M/E as the control+clear key sequence, the 
condensed print Is cant:.ill«d witli control+clear followed 
by "F" (enter). Emphasized print, for those of us too 
poor to afford a new ribbon, is control+clear "E" 
(enter); double strike is controltclear "G".The Epson 
printer will print the graphs from the IBM If It Is set to 
132 characters per line and If you use the IBM Editor 
to shift the file one space to the left; SAS and SPSS 
really print 133 character lines. 

If you want to get tricky and edit one of the 
files that you received from the host computer, that 
too Is possible. The receive buffer Is saved as an ASCII 
file by C0L0RC0M, so both Nelson's Superwrlter and 
Cognltec's Telewriter can be used to edit and format 
theso reports from the big IBM. This Is a good way to 
fix up the results from statistical programs that were 
not as good as you had hoped. But, since none trusts 
results which are not printed on tho wide green and 
white sheets, you will have to transmit the edited file 
back to the IBM for reprinting. Little joke, there. 

The above Is a terribly simplified account of 
what can be accomplished by a Color Computer function 
as a terminal for an IBM mainframe. The IBM mainframes 
remain und-»r the control of some demonic force; but 1 
have not yet been able to regain control of the MCP for 
the jojd quys. I still am occuolnrt bv SAS llstlnos which 
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cannot be true. It Is so nice ond quiet in my study; I 
feel protected from the hostile IBM environment. Even 
bUarre mistaKes don't make me angry, I have hope that 
' xill eventually be able to fix them. 3ut I too am a dumb 
s*ud»ir, j liable to comprehend the programs I write and 
submit. I strongly recoin.nend discovering your mistakes 
•n the Color Computer screen minutes, rather than 
huiifii, after submission. 



EJ Perot M 

16J-D Pine Grove Hts. 

Athens. Ohio 45701 
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COLOR COmiTER EXPANSION 

tfhen you tire of games and other piddling activities 
with your color computer, there Is a wealth ol very useful 
and serious programs out there that can run on the 
color computer. For Instance, those who have upgraded 
their color •onouter to run FLEX", with either the DATA- 
COMP or FLIf version (don't know about the Spectral 
Associates version, havti't seen It yet), have the wtiere- 
wlth-all to run almost all of the serious software that 
the larger 6809 computers run. but there are sorie 
serious drawbacks to running heavy software on the 
color computer. Ono of the worst Is the lack of 
expansion capability for the color computer. The 
General Automation Expansion Interface helps to solve 
this important shot rcmning of the eolor computer. 

The system sent us for review consist of the two shelf 
CX-.J001 A Aluminum Chassis and the CX-2COI A Expander 
Card. These Items along with your 32K. or 64K color 
computer, Tandy dish controller and one or two (or tnree 
or four) disk drives, transforms the system into a very 
powerful and versatile computer. You will have a parallel 
printer port <save the $125.00 plus for the Epson serial 
Interface) b4K memory access and a buffered oxpanslon 
bus. All this without hampering the original Hadio Shack 
disk system, cassette port, joysticks or iny other 
regular color computer function. Tep, your color 
computer can talk to a modem and printer at the same 
time. Mow that is EXPANSION with a large E! 

64K Access Circuit 

The txpander Card allows a 32K (Kev-E) color computer 
to double the useable RAM. However, I should warn you 
that many of the Radio bhack i2K upgrades use partial 
defective chips (64Ks that are mapped for the good 32K 
portion) and you should always run the memory test 
outlined In a previous issue of 63 '4lcro Journal, to make 
sure that all the memory is functional, see April I91J2 
issue 68 Micro Journal for more on this and the memory 
test. 

For those who have used the Data-Cowp CPI 64K 
upgrade H99.95 with complete instructions for all 
series of color computers) the risk of possible memory 
failure Is greatly reduced, as Jate-Comp CPI ships only 
new, price, commercial grade, high speed 64K K.AI-1 chips. 
The failure percentage of those who have expanded the 
Hadio Shack J2K to 64K has been rather high, due to 
their use of graded RAH chips. So If your full 64K is 
good memory, you now have a real computer and at a very 
attractive price. 

For the BASIC programmer this means an additional 8K 
of kAM for PttK, POKE and machine language routines. 
Machine language programs can use alt of the 64K memory. 
Also you will be ready and able to run all of the newer 
languages and software appearing for the 6009 (see any 
Issue of 68 Micro Journal). 



The Expander Card parallel port accepts any standard 
centronlc-type device (printer, etc). This frees up the 
color computer serial port for a modem or other serial 
device. Also for those who have any of the Radio Shack 
printers that run with the MoOel III tie Expander Card 
accepts the printer and cable without any hitches. 

For those who desire to Interlace other parallel 
devices to the Expander Card the operation Is straight 
forward. It has a 6821 PI A with 8 Input and 6 output 
data lines, as well 2 output control lines and I Input 
control line . 

As on expansion bus 

It Is simple to add other devices to your color 
computer as the Expansion Bus has buffered 
microprocessor signals for up to 7 additional peripheral 
cards. General Automation promises an Impressive array 
of additional devices for this system. Among them are 
speech systems, A/0 converter, 0/A converter, TV 
digitizer and more. If the prices are In line with the 
price of the basic system. It should make low cost 
computing available to all color computer owners. 

Furnished software 

When you Duy the Expander Card you yet (source) BASIC 
compatible line printer software (parallel) FREE. Also 
provided is a utility program that allows KS HASIC to use 
the expanded RAM. In addition to the above they provide 
J short deiio programs for th« system. 

Documentation 

The documentation is very complete and even the novice 
color computer owner should experience NO difficulty In 
plugging things together and be up and running in a few 
minutes. 

In addition to the software indicated above, the 
following documentation Is Included. 

1. CX-2001A Insloiioi Ion Oulde 

This consist of unpacking Instructions and 
complete, step by step, instructions for assi-hnbllng the 
Expander Card and disk controller card to the system. 
They are very complete and Include large, welt drawn 
pictorial aids in putting everything in Its proper place. 



2. 



CXJ00IA Expander Card Tech Manual 
The technical manual is also complete and covers 
i features of the svstem. 



the following features of the system. 



Memory mapped 1/0 locations: 
dedicated memory locations. 



This list the 



■ P 
dow 



b. 64K Memory Access Circuit: Explains the 64K 
feature as relates to the 32K Radio Shack 
revlslon-E. This allows the full 65,024 HAH 
locations to be used. 

parallel Port Technical Description: A run 
wn of the parallel port (printer) Input and 
output capabilities. Includes memory locat- 
ions occupied by the parallel port. 

An additional section Is given for those who 
desire Information on the expansion bus. 
This covers a technical (but understandable) 
description of the bus and the header and 
cable connections. 



The power for the expander card Is supplied by the 
color computers tl2 volt supply. Claimed power 
consumption for the expansion Interface and disk 
controller Is well below the Radio bhack maximum stated 
in Radio Shack documentation. Additional OA expansion 
and device cards will contain their own power supply and 
will not further load the computer power supply. 
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Conclusions 

When mo received our system for review we unpacked It 
and set It up according to the furnished Instructions. 
The total time was about 20 minutes, we plugged 
everything up and hit the mastor on/off switch Cwe use a 
strip-line cord, everything Is plugged Into one cord and 
turns off/on with one switch). The system came on line 
and everything worked as promised. 

The only thing that we do not like about the system Is 
that sane hash Is pickwd-up by the added cable lines and 
gets Into the TV. vte added the DATA-COW CPl "SCREEN 
CLEAN 159.95" and the hash went away. If the small 
amount of hash Is a bother I would recotinnend the "Screen 
Clean". It plugs Into the back of the color computer and 
also Isolates the color computer front the TV (could save 
many bucks if something ever shorted, in the wrong 
place). It requires less than five minutes to install and 
does not require dlssambely of the color computer. 

All In all It Is an exceptionally economical way to 
expand the color computer for more serious computing. 
The sturdy aluminum chassis Is both functional and easy 
on the eyo. The software Included leaves Mr Me for the 
average user to do, except have fun. Tho documentation 
Is complete and better than some we have seen. For 
quality and price, it Is a excellent addition for your 
color computer. It will allow you to expand and keep 
abreast as additional expansion devices become 
available. No ooubt we will see others market devices for 
this system. The special "Introductory" price for the; 
complete system (CX2001A Expander Card, CX3001A Chassis 
and the CX-240IA Extension Cable) Is quoted at 1199.95 
as a package. When ordering tell them you saw the 
"special" In 68 MK3» JOUMN.. 

For additional Information contact: 

CtNtRAL AUTOMATION 

9600 Hoosevelt Blvd., Suite 100-LL 

Philadelphia, PA 19115 

(215) 934-375U 

A 68 Micro Journal Lab Review 



Editor's Note: For those who experience the screen 
hash as mentioned above, the following may help to 
eliminate the problem, according to an update to the 
manual received after the review was flnlthnd. 

"Most of the noise can be cleaned up by proper 
placement of antenna cable." Also they recommend that 
the cable between the computer and the TV (antenna 
cable) be rolled up Into n 4" diameter loop midway 
between the CC ind the IV. Then place the loop against 
the flat sioe of the chassis. Visible results should be 
seen. In addition, the loop and the ribbon cable may 
covered with metal foil to further reduce the 
I nterference. 

It Is our experience that this occurs to many devices 
attached to the Color Computer. In our office we have 
noticed that the Interference Is somewhat different fa- 
different combinations of Color Computers and TVs or 
video displays* We have used B/W and Color TVs, Color 
Video Monitors and RGB Color Monitors, the difference Is 
noticeable with each. For those who cannot eliminate 
the Interference by the above suggested methods, the 
'Screen Clean' Is recommended. It should be noted that 
this problem is primarily a result of the Color C puter 
and the Monitor, and not the attached unit. And we 
know many who do not feel that the interference Is worth 
messing with, It Is to a degree, a matter of nlt-picklng. 

DMW 
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INDEX 6B MICRO JOUWML 1982 

The following Is an Index of articles and other material 
published during the year 1982. S^b back Issues are 
still available for 13.50 each plus mall and handling 



January 

FLEX User Notes, Anderson 

COLOR User Notes, Nay 

'C User Notes, Commo 

Simulation, Games and Random Variables. Part 3, Elbert 

Oiskfix (final), Gass 

Single Board 6809 Computer, Review 

Rtoad 3.0, Harkness 

CHESS, World Champion (7), Staff 

Disk test, Pass 

Single Disk Copy (update), Caldwell 

fCK D2 Tape Formatter, Lundgren 

Bit Bucket - Help - Classified 

February 

FLEX User Notes, Anderson 

COLOR User Notes, Nay 

Index 1961, Staff 

Payroll, Compuwocld (review), Walker 

Simulation, Games. Random Variables (final), Elbert 

FLEX and the COLOR Computer, om 

A to D, Jordon 

Bt Tree Index (UnlFLEX), Review 

DISCUSS. CM0, Leclerc 

MAGISPEL (review), Doonan 

Bit Bucket - Help - Classified 

March 

FLEX User Notes, Anderson 

COLOR User Notes, Nay 

•C* User Notes, Commo 

Policy. UMW 

32K RAM Free, HoQq 

FLEX Disk Format (6800), Taylor 

0S9 on HELIX, Review 

16 Address Per Port-SWTPC, Roberts 

FLEX SIR Gotcha, Stark 

Bit Bucket - Help - Classified 

April 

FLEX User Notes, Anderson 

COLOR User Notes, Nay 

'C User Notes, Commo 

6BXX Conventions, Staff 

Super *COL0R" Terminal, Nelson 

COLOR Info. Kahn 

GIMX Catalog Comment, Staff 

A New 'C Compiler, Word's Worth 

Bit-Mapped Graphics, Green 

SWTPC C 1 Staff 

680X User Notes, AGC-NJ Newsletter 

0S9 Hex Echo, Strunk 

COLOR Computer Music, Dlldy 

•C' Memory Review, Coot 

AAA Editor (review), Wola««> 

Calcomp Drives with /09, Kltazume 

Bit Bucket - Help - Classified 



May 



FLEX User Notes, Anderson 
COLOR User Notes, Nay 
0S9 Notes. Cadmus 
Stylo (review), Commo 
ST02 (review). Pass 
UnlFLEX and RSTS, Rowley 
Transfer, Lilly 

Help 



Bit Bucket 



Classified 
June 



FLEX User Notes, Anderson 

COLOR User Notes, Nay 

•C" User Notes, Commo 

NIXON Video Board. Staff 

2 MHz PROM, Disk Program (SWTPC - Oata-Comp) 

6600 Receive Break Circuit, Mills 

0RAM-64K Memory Board, Review 

tf 0RTH, Talbot 

Quicksort, Harkness 

0S9 Notes, Cadmus 

V-Oisk (review), Pass 

FLEX2 Upsove/Oownloed, Ousterhout 

Bit Buckst - Help - Classified 



July 



FLEX User Notes, Anderson 
COLOR User Notes, Nay 
'C User Notes, Commo 
0S9 Notes, Cadmus 
FMATE User Routine. Odneal 
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SWTPC Annual Meeting, Staff 

COLOR Clinic, 01 Stefano 

0S9 Seminar, Staff 

COLOR Computer - Amateur Radio, Abrams 

Home Account I no Program, Watson/Brady 

Debug Motorola t>2, Mual 

Bit Bucket - Help - Classified 

August 

FLEX User Notes, Anderson 

COLOR User Notes, Nay 

'C User Notes, Cormo 

FMATE (review), Abrams 

COLOR Clinic, 01 Stefano 

DUB (review) Lewis 

Stock Report (review), Tucker 

Home Accounting Program II, Watson/Brady 

ARCADE-50 (review), Snyder 

0iskflx9, Hartman 

Bit Bucket - Help - Classified 

Septentoer 

FLEX U er Notes, Anderson 

COLOR User Notes, Nay 

•C' User Notes, Commo 

COLOR Clinic, DI Stefano 

TELECON 'C (review), Urle 

Simple Winchester Interface, Zeff 

Speak and Sing. Review 

6800 to 6809, Pass 

Home Accounting Program III, Watson/Brady 

ET3400 BASIC, Woloch 

Bit Bucket - Help - Classified 

October 

FLEX User Notes, Anderson 

COLOR User Notes, Nay 

'C User Notes, Commo 

68 MICRO JOURNAL Bulletin System, Staff 

Winchester Backup, Staff 

COLOR Clinic. 01 Stefano 

Home Accounting Program (final), Watson/Brady 

B/U Recover, Pass 

Debug Motorola 02, Maul 

Low Cost Winchester, Graves 

DMS Notes, Adams 

Echo to the COLORAMA, Melbarde 

Bit Bucket - Help - Classified 

November 

FLEX User No>»s, Anderson 

COLOR User Notes, Hav 

■C User Notes, Conmo 

Reviews, Staff 

Dual Serial Card, Review 

Music Board, Review 

CC FORTH, Perotti 

Low Cost Winchester (final). Graves 

FLEX Linked List, Mansfield 

F088 Development Syston, Review 



Typos, Zoolfer 
Bit " 



Bi.ofcet - Help - Classified 



December 



FLEX User Notes, Anderson 

COLOR User Notes, Nay 

Bombed, Staff 

Cheap Talker (CC), Kelty 

Hl-Res COLOR Graphics, Hunt 

SOSBX - FLEX (CC), Lyon 

SPELLB Review 

Virtual Memory +, Scudlere 

BASIC to PASCAL, Anderson 

Help-Me. DMW 

DrrJAMITE PLUS. Fisher 

Bit Bucket - Help - Classified 

SWTPC - Southwest Technical Products 
CC - Color Computer 

Note; Many of the Items published under the BCT BUCKET 
column were voted the most useful by many readers. 
These letters, hints and kinks, suggestions and even 
sometimes (not often) gripes are what has directed us In 
our selection of articles each month. 

We have attempted to select subject matter in 
relation to the percentage of different readers 
interest. However, It seems that some subjects have 
more reader Interest, than we have received submissions 
from you. If we are to publish articles on subjects you 
are Interested In. then we need war Input. Unlike most 



magazines, 66 MICRO JOURNAL Is YOUR MAGAZVCA This 
means that you the reader determines what we publish. 

We forfeit thousands of dollars of advertising revenue 
each year because we screen advertised products to 
insure that they perform as advertised. Some 'bad 
apples' have slipped through (not many!). However, having 
tested (we order under an 'assumed' name many Items not 
advertised In 68 MICRO JOURNAL) products advertised in 
other magazines, we have decided to continue our 
screening requirements. There are other products that 
are advertised elsewhere (a wary few) that are indeed 
excellent products. Therefore, It should not be assumed 
that Just because It Is not advertised In 68 MICRO 
JOURNAL It is of questionable quality. I am referring of 
course to products pertaining to the type computers 
that 68 MICRO JOURNAL (s ail about . 

So If we are to continue to serve you as we have for 
the past four years plus, then I need your Input on this 
also. If you have purchased a real 'lemon 1 let me know. I 
can assure you we will keep It on file and use the 
Information accordingly. Of all the different groups of 
computers (Radio Shack, Apple, Commadore, IBM (personal) 
etc.) we have less coeplafnts with our advertisers, than 
any of the others. We sure do not claim perfection, but 
1 can assure you that you can place more faith In 
advertising In 68 MICRO JOURNAL, than any other computer 
mogazlnel We have received hundreds of pounds of 
letters stating as much, from you the readers. 
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CASSETTE LABEL PRINTER 
Anyone who makes recordings with a cas ette recorder 
has probably had problems trying to write small enough 
and clearly enough to fit all the needed information on 
the small card suppiioii «iih the tape. 
This program, written In Mlcroware BASIC09 uses an 
Epson MX-80 printer to print out labels that will fit Into 
the cassette boxes. Each tape has a title that Is 
made up of two lines up to 20 characters long. The title 
will appear at the spine of the box. Up to 17 selections 
can be listed for each side of the tape. 
There is also space for a tdpe counter number to help 
locate each selection on the tape. 

After the Instructions have been read the program will 
prompt you for the two line title. If you want to exit the 
prooram Just type In 'QUIT' In response to the title 
prompt. After the title is enlorod you will be prompted 
for the selections on the first side or th« tape. In 
response to the prompt enter the tape counter number 
followed by a comma, and then Hie name of the selection. 
If you don't know or don't want to use the tape counter 
number you have two choices. If you just type the comma 
and the selection name a dash will be placed in the 
number column. If you type a space followed by the corona 
and selection name the nuntoer co'umn will be left blanc. 
When you have entered all the selections on the first 
side type 'OVER' for the selection name and the program 
will start to prompt for the second side. If you have only 
recorded on one side of the tape just type 'END' In 
response to the selection name prompt. Using 'END' when 
entering the data for the second side will cause the 
label to be printed. After the printout is complete the 
program will ask If you want to continue or quit. 
The printed labels can then be cut or torn on the dotted 
lines and folded to fit In the box. 

The listed version of the program Is heavily commented 
with remarks. After you load the program It can be 
packed with the PACK command to save space. 

Albert B. Accettola Jr., M.D. 
1361 Hylan Blvd. 
Staten Island, MY 10305 
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RUMORS 
& SUCH 

As has been our practice In the past, we try to keep 
our readers Informed on what Is likely to happen. In the 
6SXX world. Sometimes these "tld-blts cause 'howls' from 
vendors who would rather do their own 'announcing'. 
However, since we publish 68 MICRO JOURNAL for the 
benefit of our readers It Is our responsibility to try to 
keep you as informed, as we can, and still not do real 
harm to anyone. 

We have respected many request for reasonable delay 
In publishing Information, that might tend to negate the 
efforts of some manufacturer. For one, those instances 
that would allow a competing manufacturer to know what 
his competitor is about to unveil, or has on the drawing 
boards. That of course would <fc more harm than good, 
and be Quite unfair on our part. Especially as many are 
personal friends and often pass information, of a secret 
nature, during the course of casual conversations. In 
fact, that has been a real quandary. So If occasionally 
some bits of interesting information are delayed In 
getting publishing, you "know the reason. However, we 
still get the Jump on about everyone else, and manage to 
keep you Informed. 

Possibly by the time this gets into your hands. Radio 
Shack will have announced the availability of MICROWARE'S 
0S9 disk operating system. My Information which comes 
from a source close to Radio Shack, tells me that It will 
also be used on other 6809 computers, to be and being 
developed by Radio Shack. What this means to the 6809 
market Is somewhat unclear at this time, but It should 
be a beneficial stroke for other 6809 system 
manufacturers • 

Now that may sound strange. But If you will stop and 
think. It becomes evident fhat Radio Shack will, by the 
very size of their distribution outlets and efforts, make 
more potential Computer users aware of the 6809 and ell 
It has to offer as a CPU, than any other 68XX 
manufacturer I know of. They have the advantage of 
sheer market weight. 
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tt Is not Intended as a slur towards Radio Shack to 
say that although they produce excellent computers, they 
do not produce computers as versatile as most existing 
6809 computer manufacturers. In fact. It Is no secret 
that Radio Shack sells only a very small portion of the 
'add on after-market' Items, normally associated with a 
more complete computer system. Also It Is a fact that 
many potential users came Into the small computer market 
as a direct result of Radio Shack computers. A very 
large portion of these users changed over to other 
brands of computers, as their needs exceeded the 
availability of Radio Shack brand add-ons, or In some 
Instances better and less costly than Radio Shack 
brands were available. The built-in restrictions, both 
hardware and software related, of their computers, sent 
many users afield looking for computers that would allow 
them expansion and more access to current state-of- 
the-art add-ons, than available through or for the Radio 
Shack computers. 

In the realm of the 6809 this same market actlvHy will 
probably exist, and many who cone Into the small computer 
user market via Radio Shack products, will In many 
Instances look for bigger and better 6809 machines, as 
their needs expand. When that time arrives, those 
existing 6809 computer manufactures that we now know, 
will have the equipment to UJmttoleJy fill these needs. We 
have observed this already In Color Computer users. 

So It Is somewhat a paradox, but most 6809 computer 
manufacturers will actually be aided rather than damaged 
by the entry of Radio Shack Into the 6809 marketplace. 

We will be seeing a UNIX" type system also for the 
Radio Shack 68000 Model 16 computer. It will come from a 
well known software house. None too soon either. The 

f resent availability of software for the RS 68000 machine 
s at a very low ebb and can go nowhere but jp. However, 
I expect a rather short life for the Model 16, as It has 
some rather stiff and unnecessary limitations. It does 
little to make available the real power of the 68000. It 
Is restrictive In both RAM addressability and add-on 
capability. These two alone cripple what could have been 
a fine computer (more on this In a later article). 

However, to get back to the point; there will be 
additional 68XX computers from Radio Shack. If the 

? resent 68XX manufacturers keep their R40 aggressive 
hey should reap the fallout. 

COLOR CIMVTER »*0 EXPAASKM 
Volunteer Ooluan Edltw-s Needed 
And our 'Annual Progress* (hepcrt 

For the pest 6 months or so 68 MICRO JOURNAL has 
experienced an explosion of 'new' Color Computer sub- 
scribers. For this we are Indeed delighted. Not only 
for the subscriptions, but because It means that many 
new 6809 users are 'coming aboard'. 

For our advertisers this Is good, for It promotes the 
6809 CPU, as the finest available! Once a new user 
discovers what we have had all along, he Is a very real 
potential customer for a larger 680? system. Hence we 
all profit. I am told practically daily by some 'older' 
advertiser that the Influx of new 'color computer' users 
has enhanced their sales. Some of course to a greater 
degree than others. However, all stand to gain, as It 
broadens our user base. And lets them know what Is 
available, once they experience the power and ease of 
using the 6809. 

Now we 68 MICRO JOURNAL, have come to the point that 
we need to more fully support this new base of readers. 
We have. In some respects, a different type of user, than 
we started out with. It seems that the new users, 
coming In at the color computer level, need more basic 
Information than has been our normal practice In pub- 
lication. He needs solid Information on the more popular 
disk systems, such as FLEX", UnlFLEX", 0S9", SSB DOS", 
S00S" and possibly others. Especially FLEX", UnlFLEX", 
and 0S9" which seem to be used by more than 80J of the 
larger 6809 systems. As some of the other systems 
become more popular, they should be supported also. 
This means that we Must name more basic art Idas to 
satisfy this need. Also we will be publishing more 68000 
articles, and soon. Meaning that we need volunteer 
editors to do columns to help us all. 

If you feel that you could handle a column every other 
month or so, FVEAS! DROP ME A LUC. 

I hope that we can soon enlarge the size of 68 MICRO 
JOURNAL to allow more coverage of the subjects we are 
now light on. Probably we will have to begin publication 
of an additional magazine. Similar to 68 MICRO JOURNAL 
but more fully covering the color computer and other new 
6809 computers coming soon. 

Let me know your feelings on this and also let me know 
(soon) If you want to participate. Either way we are 

?olnq to expand our coverage, but we need your Input If 
t Is to succ d, as has 68 HICR0 JOURNAL. 

As of the end of 1982, 68 MICRO JOURNAL covers more 
of the 68XX market than all other magazines combined. 



Advertisers tell me that the only advertising results 
they see Is from their advertising In 68 MICRO JOURNAL. 
Of course there Is a reason, mainly that we have more 
than 10 TIMES the subscribers, than any other 68XX 
magazine. And that is a FACTB That makes the cost of 
advertising In 68 MICRO JOURNAL about 1/6th to l/8th of 
what It is In other 68XX magazines, per reader. And 
readers is what COUNTS. Therefore, our success means a 
bigger and better magazine for all of us. So please, 
when you order something from one of our advertisers, 
tell them you saw It In 68 MICRO JOURNAL. 

We will not be 'sitting on our laurels' In the coming 



year. | can promise you an expanded and more complete 
68XX magazine, as we get our expansion program Into 
gear, r tell you this now, however, you already know, 68 



MICRO JOURNAL'S publishing policies are set by our 
readers, and the contents of 68 MICRO JOURNAL Is 
furnished by our readers, therefore, as usual, I am Just 
letting you know. Tooether we will get It done. To all of 
you our most HEARTY 'THAMXS'B 

DMW 



QED 
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As time passes It seems, and certainly not a day too 
soon, that the hardware and software we receive for 
review looks more and nore like professional and less and 
less like hobby. This Is a good sign, and looking at all 
the new systems coming out each month, one wonders 
where the Standard S50 Bus Is headed? Well, I can tell 
you one thing for sure. It will be around for a long tlmel 

There Is just one thing that most of the newer 
offerings, and a lot of the old ones, can't do; let the 
user modify the way the 'beast' functions. I have heard 
too many Apple. Radio Shack, I8M, Cannon, Commodore and 
users of other brands wrlno their hands and literally cry 
because of built In restrictions. For some unknown 
reason I even feel a twitch of remorse when I hear of one 
of the old (established??) SI00 bus manufacturers going 
down the drain. Actually they had a 'millstone' from day 
one, namely a bus that had more noise and other problems 
that was just too much to overcome. However, they did 
allow the knowledgeable and brave a 'chance' to change 
the system. The newer stuff Just won't let you even try. 

Granted that most of the newer users of Standard 
S50 Bus computers don't do as much 'piddling' as we did 
years ago (golly, seems like a long time ago) but for 
those that nove the knowledge and skill, the equipuvant 
and where-wlth-all Is available. We have that ever most 
all other computer systems. Not only do we have It, but 
It Is mostly TDP GRADE! 

This review is about such a product. A PROM burner 
limited only by your skill and equipment. And the rather 
nice part about this particular 'burner' Is that really 
not much skill Is required. It will program any popular 
<5v) EPROM available: 2508, 2758, 2532, 2732, 2732A, 2516, 
2716 2564 and 2764. All that with a commercial grade 
EPROM burner that sells for about, well, exactly Jl 25. 
Yep, J125 and designed to run continually, no wait and 
cool off states. 

UNIQUE Technotegles QED EPHM ProgromBsr 

This unit fits on the S30 bus of a standard S50 
computer. LEDs monitor both the programming and logic 
voltages during operation. Equipped with a ZIF 28 pin 
easy Insertion socket for both 24 and 28 pin EPROMs. 
And for maximum safety all pins of the EPROM socket are 
diode clamped to within one diode drop (appx. .6v) of 
ground potential. 

SDFTMARE 

The programmer Is driven by menu type software called 
QED. This" software Is very user friendly and short of 
overlaying It with data, or a run away 1 seems difficult to 
crash. At practically each stage of operation the user 
may continue or abort, without fear of scrambling the 
EPROM or other RAM data. Even little things like 
accepting both upper or lower case characters (most 
commands to the system are single characters), not 
having to type the C/R each time, makes things go nicer. 
Another nice touch Is program 'feedback' . One of the 
most annoying things about using a computer Is when you 
command it to accomplish some function and the cursor 
either Just sits there, or the screen goes blank with 
the cursor Just sitting there (sometimes not) and you 
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wait and wait and wait not really knowing If It Is 

doing It's thing, or suddenly decided to send the 'PC off 
on some bit twiddling rampage among the system RAM. A 
nice thing about this software Is that It Tel ts you what 
It Is doing, or in other words It issues proger 
massages. Someday I am going to write a manual for trio 
folks who write software. And If I don't get anything 
else across, I hope that they will design their product 
so that It always keeps the user Informed as to what Is 
happening «ay down I n the bowels of RAM. The old saying, 
"no news Is good news", does not app'y when using a 
computer. I want to know what Is happening and what to 
expect. No data is allowed to roll off the screen until 
the user Is ready. Seems like such a little thing, but to 
us who still meddle with the 'Innerds' of our computer, It 
makes life a lot easier. 

HARDWME Requirements 

The QED system adapts to most 6800 and 6809 
systems. The requirements are as follows: 

1. A disk system 6800 or 6809 with a 30 pin slot. 

2. Disk operating systems FLEX" or SSB". 

3. An ACIA based terminal or a system that simulates 
an ACIA based terminal. 

4. A CRT or terminal of 24 lines by 80 characters, with 
data rates of 4800 baud or faster. 

5. The display should support home cursor, clear 
screen and backspace. 

6. At least 6K of user RAM plus room in additional RAM 
for the data to be programmed. 

The only real fiddling with the software Is getting 
the 'delay' time correct for your particular system clock. 
Once done, and assembled, no changes should be 
required. That is provided you do not change the 
terminal address (sorta difficult on most systems) or 
change the QED board to another S30 slot. 

Four 14) procedures are given for figuring your 
system clock exactly. While I won't go Into them In detail 
I will tell you that It really Isn't too difficult. 

If you know that your system clock Is exactly 1.0. 1.5, 
or 2.0 MHz then the supplied figures will do nicely. 
However If your system Isn't running at the speed you 
believe It Is, then this Is a good excuse to check your 
phase 2 clock. 

Method 1. Values are given for the speeds above. 

2. Approximation: Here all you need Is a digital 
watch or clock. Just assemble and run the furnished 
program 'SIGHT'. This method will get you within 2% of 
your actual system clock speed, and should do fine as 
most manufacturers require an accuracy of 10$. 

3. Calculation: this method requires a frequency 
counter. However, It will get you closer than method 2, 
but probably won't do any bettor. 

4. Direct: This method requires an oscilloscope. 
While this method will get about as close as method 3, 
again It is probably not any better than method 2. 

PROGRAMMER Software 

The furnished software, in source code Is called 
0ED9, at least It Is for the FLEX" (6809) version we are 
reviewing. It may be 'ORGed' at any place In RAM you might 
desire and Is relocatable (6809 only). One thing we were 
really Impressed with is that It Is coaptetety ci— intnfl, 
ccephrtetyfl This to us Is very, very Important. Too much 
supposedly 'commented' software we see is lacking In 
areas that apparently the author felt were so simple 
that that particular portion of code needed no 
cocFients. Some programmers are so proficient that they 
loose sight of the simple fact that not all users 
understand It as well as they do. I feel that I write 
fairly clean code, however, there have been times while 
modifying code that was supposed to be 'completely' 
commented, that I had to stop and do some paper bit 
twiddling to figure what to do next. For some that can 
spell disaster. These source programs are a Joy to 
read. Just like a good book (right, Mickey??), or was It 
newspaper? 

The necessary Information needed to be placed In the 
source before assembly by the user Is as follows: 

The address of the S30 slot where the board will be 
positioned. 

The address of your terminal ACIA. (Video boards that 
simulate an ACIA such as the FEBE's VI0E0 PORT can also 
be used, PIA driven video boards will require user 
I rvterf ace) . 

The backspace character for your system, this Is by 
standard the code OB, but on some systems beware. It 
may be different. If It Is you can Insert your backspace 
character. 

The address of your monitors warmstart routine. 



Instructions are Included on how to determine most 
monitor warmstart addresses. 

Also you will be required to furnish the warmstart 
address for your disk operating system. 

The FMS CLOSE routine needs to be Inserted. 

The 'Utility Command' starting address Is needed. 

The 'delay' mentioned above needs to be inserted In the 
source code also. 

The number of lines on your CRT or terminal Is needed 
so that messages may be not only centered but not 
scrolled off before you are ready. 

The address where you desire to place the data to be 
programmed. 

The final Information needed prior to assentoly Is the 
characters needed to cause your CRT or terminal to do a 
'home up and clear screen 1 function. 

The above may seem complicated, but In practice It Is 
staple and took about 15 minutes of looking up values and 
addresses In our 'FLEX users manual 1 . SSB users should 
have It as easy. 

OPERATION 

Operation Is simple due to the interaction from the 
menu. The first menu Is the 'MASTER MENU'. Here 
selection Is allowed for calling any of the following 
actions required for the particular burning session. 

Load buffer with a constant. Examine or change buffer. 
Load buffer from memory, load buffer from EPROM, relocate 
this program, execute other disk commands (must not 
overlay main program or data buffer), alter buffer origin, 
hex dump of buffer, verify EPROM programmed, verify EPROM 
erased, select EPROM type (used to burn an EPROM 
different from the one originally specified white 
assembling the furnished source code), program EPROM, 
exlt'to the monitor or exit to the disk operating 
system. 

The Master Menu also Informs the user of what type 
EPROM is expected by the system, as called. Also the 
data buffer Is shown from starting to ending address, 
along with a copyright blurb, version numbers, etc. 

DOCUMENTATION 

The documentation furnished Is complete, even to 
Including a sample programming session. Each of the 
menu selections Is covered In detail. The average user 
will experience little If any difficulty using this system. 
The 'advanced' portion (you know, back a couple hundred 
words, where I told you about the Information you furnish 
the source code prior to assertory) Is detailed to allow a 
completely custom version for your particular 
requirement. Most EPROMs and other changes can be 
declared at 'burn' tlme t but for our needs a custom 
program Is better. This way we just drop In a clean 
EPROM, verify that it Is clean and let-'er-rlp. 

The BOARD 

The S30 slot board is of high grade epoxy glass. It 
Is solder plated end silk screened with each component 
marked. All ICs are socketed and ours came with gold 
plated bus pins which are standard. 

The Personality Module 

For each type of EPROM, 2 708-2564 (16K 2528 and 
27182 types will also be supported), there Is a 
'Personality Module' mated Into a (6 DIP IC socket. This 
unit straps the EPROM socket to a portion of the main 
circuit board, allowing the different types to be 
programmed. It Is a simple matter to make your own 
(Instructions included in manual). Normally furnished 
module Is a IK and 2K module. 

Conclusion 

This board Is Ideal for both occasional use and heavy 
duty applications. The system requires no 'cool down' 
period between EPROMs and does not unduly load the 
system power supply. However, users of older systems 
with light power supplies might want to Insure that 
their system, if 'loaded' with other boards. Is capable of 
maintaining adequate power to the rest of the computer. 
Special attention should be given to the h€v lor so) 
source supply as this Is the one that normally loads 
down first. This ap|i lies when any additional board Is 
added to the system. 

Also I was told by Richard Rae of UNITEK that should 
any customer experience problems configuring the 
system, that they would be willing to configure the 
system at no digrSP, provided the customer could supply 
the necessary Information. Most standard systems would 
require little knowledae on the customers part, which 
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makes for a super package, and the price Is right. 

Additional Information or to order eontect: 

UNITE* 

TO Box 671 

Ejaporia. VA 23647 

A 68 MICW JOURNAL Review 



Software furnished 

Because most users will use the P84 to drive a 
printer they have Included source listing (commented) fo 
Epson type printers. Including the 'hard reset' required 
by earlier Epsons. Also Included Is a source program. In 
6B00 that Is 'Centronics' compatible. This program Is 
the board driver routines. Also It does a NHI sell test 
and a RAM test and report to the printer, for the P84 
board. 



PB4-BUFFER 



P84 Intelligent Port Buffer 

A few months back we did a review of a new PROM/RAM 
board by ACORN Goaputtv- Syvt— s- The board was a new 
and novel addition to the Standard S50 Bus systems. At 
that time they promised some additional 'new and novel' 
boards for our bus. Well, here Is another. 

The PB4 Is an Intelligent port buffer. What this 
essentially means Is that It does Its own 'thinking' and 
also stands between the computer and whatever It Is 
attached to. In our case a parallel dot matrix printer 
(MX80). 

It should not be confused with a spooler. FLEX" 
already has a spooler. A spooler Is a multl-t sklng 
program that allows. In the case of FLEX, a printer 1o be 
printing out a file or listing, while the user regains 
control of the keyboard and computer, and continues to 
do other tasks. This has the restriction that no other 
printing task can be started while the spooler Is 
running. 

Now a 'Port Buffer' Is another thing. A port buffer 
absorbs speed differences between tuo objects, our 
case a computer and a printer, and by storing all or 
most of the task to be buffered, and also having Its own 
thinking system (In this case a 6802 CPU), along with 
necessary coupling devices (our case PIAs) and other 
associated digital devices, It drives the printer and the 
operator regains control of the keyboard and computer. 
So like spaolfr" we can do another task while the printer 
Is printing out a file or listing, etc. 

The primary advantage over a spooler Is that the port 
buffer albws things to run faster and without delays and 
Interrupts to the disk system. There are two delay; 
that the PB4 will eliminate. First, the printer is much 
slower than the computer. Therefore, keeping the 

frlnter running during disk operations and keyboard 
nputs eliminates one. econd, During data output the 
computer outputs lines of characters, a carriage return 
ana a line feed. The printer will accept characters up 
to the carriage return. Upon receiving a return this 
line feed Is then printed. The printer will not 
acknowledge this line feed or release the printer until 
the line Is completely printed. The 'port buffer* having 
stored these control characters, as received, continues 
to drive the printer, from Its memory, thereby releasing 
the computer for other task. 

The P84 also entails two extra buffered control lines 
at an output header. These lines can control the 
printer, or any other device to be driven by the on- 
board PIAs. 

There are two versions of this board. One, like 
ours, Is used as a buffer. However, It can function as a 
'stand alone' 6802 computer. It comes with 4K of RAM, 
but instructions are Included to allow expansion to 8K. 

It comes as bare board, kit or wired and assembled. 

There are extra pads on the board. These allow 
strapping the board for all those functions necessary In 
single board computer operation, Including master reset, 
etc. Basically It consist of a 6802 CPU, 4K (expandable 
to BK> of RAM, a 2K monitor and 28 I/O lines. 

A universal PB4 is also available, In kit or assembled 
form. This board trades one of the PIAs and the Molex 
connectors for a reset timer circuit and a 24 pin Input 
header. The eontrol PROM (monitor) Is a 2716(5v) EPROM 
and the RAMS are 6116 types. 

DtXiaaaltuI fcwi 

As usual the documentation is good. It even includes 
a section on proper soldering (elatieath). Also included 
is complete construction Instructions and drawings and 
circuits. A battery backup option Is explained for 
those needing this f#ature. A real 'bug' to many who 
construct kits, where 'honkshaklng' is used. Is the lack 
of much Information concerning nand shaking. This Is 
covered, in fact, to adequately describe the 
documentation, It would be practically necessary to 
reproduce the entire manual. Needless to say, but the 
more they tell us, the easier It is. This board should be 
no problem to the average kit bullde type. 



Him It Marks 

As stated -earlier, the P84 Is a 'Single Board Com- 
puter' In Its basic configuration. The 6802 uses the 
normal Motorola type mnemonics and has 128 bytes of RAM 
at $0000 to S007F. A battery backup option Is provided 
for the first 32 bytes of RW. The RAM sockets way be 
jumpered as either all RAM or EPROM. By piggy-backing 
the memory, you can have a total of tOK or PRW or 8K of 
RAM and 2K or PROM. 

Twenty-eight (28) 1/0 lines (input/output) are 

Crovlded. This consist of 8 buffered input lines, 8 
Nbuftered programmable 1/0 line, 8 buffered output lines 
and 4 buffered control lines- The control lines are 2 
output only, 1 Input only and 1 programmable. All lines 
are non-Inverting. 

There are 2 PIAs. One PIA Is the Interface between 
the 6802 CPU and the S30 bus. It Is not used In the 
stand-alone mode. A 74LS244 is the Input bus driver, 
tt is a trl-state device and Is controlled by the 6802 
CPU. The other PIA Is the output device with Its lines 
buffered by 2 8T97s. Handshaking Is the standard 
Centronlc type and Is accomplished by CAI and CA2 of the 
PIA. 

Input hank shaking is somewhat more complex. CA2 on 
one PIA Is connected to C61 on the other PIA. When your 
computer sends a "data sent" to the board an IRQ Is done 
by the 6802 CPU. The CPU toggles the other PIA when the 
IRQ Is output by the CPU. This allows complete 
handshaking between the board and the computer. By 
this method the 6802 CPU continues to service the 
output device, normally a parallel printer. 

Conclusion 

The PB4 Is constructed of 2 oz. gless-epoxy copper 
board, double sided with plated through holes and solder 
masked. 

For the user who 'spools' large amount of data to a 
printer or other device, this system can save a lot of 
time. Also I had stopped using the spooler In FLEX due 
to the starting and stopping of the printer and tlie 
disk system, as the parallel task accessed the disk 
system. This causes more distraction, at least to me, 
than normal spooling Is worth. We do more text editing 
on some of our 6809 systems than any other, or all other, 
task combined. Being able to output to the printer and 
not having the printer stopping and starting. Is well 
worth the price of the system, e s that every time 
the printer stops, due to a disk access normally, I stop 
also, loosing time and most often forgetting what I was 
about to type next. The PB4 board just lets the 
printer hum on and on, never pausing or stopping. 

A note from Merle Glesfeldt tells me that they will also 
be coming out with an txtended Addressing .Systeur 1 . It 
Is claimed to transfer 20K in .25 seconds. To go along 
with this system will be a 168K PROM board and a 2764 
PROM burner. Will review this system sometl s In the 
near future. 

For Additional Information contact; 

ACORN Coaptrrer Systems 

11931 W. Bfuamourwi Road 

Wouwotosa. Wisconsin 53226 

14141 297-0300 

For current prices of kits and assembled boards see 
advertising, 68 MICRO JOURNAL. 



A 68 MICRO JOURNAL Review 



AUTO-COMM 



AUTO-CO* A a 9twn* HodBS 



i & Hardware 



One of the more popular additions, to the computer 
both at home and at work, has been a telephone modem 
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and appropriate driver software. Here at CPI (Computer 
Publishing Center), headquarters for 68 MICRO JOURNAL, 
we have Installed a modem system, using the Thomas 
Instrumentation MODEM BOARD. It has been on line for a 
few months now and already hundreds of readers (and 
others) have used the system, passing both messages, 
suggestions, complaints (not many), source (text) files 
and downloading to their systems source files from our 
modem system. We will soon Install another 6809 system 
to handle flies to be downloaded from authors and 
Associated Editors from their remote (out-of-town) 
sites. We will be using the system described in this 
review. See SYSTEP6 design wore advertising. 



OVERVEH 

Auto-Comm automates many of the tedious aspects of 
working with a time sharing main frame computer. 

1. Automatic dial-up of other computer systems. 
2- Copy files from other computers to your system and 
store on your disk systwii, if -teslred. 

3. Send a file from your system to another system. 

4. Send "special" or frequently used messages 
automatically (auto-slgn-on, etc.). 

5. Conveniently change communications formats (UART 
formats, etc.) and control echo/no echo. 

6. Print during a run, or later. 

7. Send electronic mall to other computers, provided 
they are equipped with Auto-Comm or other similar 
program. 

Faatura 

25 commands, conveniently accessed through 'HELP' 
functions. An easy-to-use single mode system, with 
friendly command Interpreter. 

Systoa Hard/ software Requ Irejawits 

Auto-Comm runs on a 6809 computer under the FLEX" 
disk system, it requires 16K or more of available RAM. 
And a serial port such as the SWTPC S-2 Serial Card. 

Also required, of course, Is a modem to connect to 
the telephone lines. 

A 'pulse type' dialer Is required If 'auto-diallng' is 
desire- The documentation Includes complete 
Instructions for constructing a pulse dialer, consisting 
of 4 transistors, 2 optl-lsolators, 1 zener diode and 4 
power diodes, standard (type 1N4002 or similar). Of 
course If you do not need the 'auto-dlal' feature, then 
the dialer can be forgotten. 

Also to use the 'auto-dialer' 2 parallel lines are 
required, such as from a PIA. 

Auto-Comm was originally designed for the SWTPC S/9 
6809 computer systems with the MPIO board and a S-2 
serial port, otherwise a parallel port must be mode 
available and the software patched to reflect the 
address of the parallel port. Complete Instructions ore 
provided and ere little cause for concern for most 
users. 

Using AUTO-COMM 

In normal operation Auto-Comm Is quite simple. Little 
reference to the manual Is needed as Auto-Comm has a 
'HELP' mode and also prompts the users In such manner 
that operation Is hassle free. 

All commands are organized as a 'tree structure* and 
the 'HELP' command Is the root, the secondary HELP 
commands ore Intermediate nodes, and the functional 
commands are the leaves. Although this may seem 
complicated. In actual practice It Is of no concern to 
the user. It does however, from the efficiency aspect of 
the binary code (program) help to Insure fast and error 
free operation. 

The command (.HELP), all commands start with the 
comma (,), will produce the following screen display of 
secondary commands: 
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,MSS 

.SCTELN 

.CALL 

.fILES 

.FORMAT 

.EXIT 

Typing a command will list all commands within this 
group, along with a brief description of each. 

Typing (.SCREEN) will display all 'display' commands, and 
typing (.CALL) will display all 'dialer' related commands. 
The list of commands Is extensive, but not overpowering. 
The user soon feels fight at ease with the command 
structure and will appreciate the 'user friendly 1 aspect 
of the system. 

Command .HELP prints the command group, as Indicated 
above. Command ,MS6 prints the following message 
related commands: 

,LISTM Display your prepared messages- 

.SENOM Transmits a prepared message. 

,Sn Transmit message n. 

,L0ADM Load message from a file. 

,SAVMSG Save mesaages and phone numbers on disk. 

.SETMSG Enter a message Into o message buffer. 

,BREAK Send a one second break. 

Command: .SCREEN 

.ECHO Turns screen echo on. 

,NOECH0 Turns screen echo off- 

, ERASE Erase all text buffers. 

.PRINT Turn printer on. 

.NOPRINT Turn printer off. 

,LF Add line-feed after receiving C/R. 

,N0I.F No line-feed after receiving C/R. 

Command: .CALL 

.LISTPHN List all recorded (saved) phone numbers. 
.LOAOPHN Load phone numbers and messages from disk. 
.DIAL Dial a recorded phone number. 

,SETPHN Enter a new phone number In a phone buffer. 
.SAVPHN Save phone numbers and messages on disk. 
.HANG Disconnect from phone line (hangup). 



.SAVETX 
,SENDF 
.CLSAVE 
.CLSEND 



Command: , FILES 

Save text file to disk. 
Send a disk file through modem. 
Close disk save file (abort). 
Close disk sending file (abort). 

Command: .FORM 



Prints a list of UART data formats (8 allowed). 

Command: .EXIT 

List the exit command. 

Special Commands: 

The , FORMAT command allows the user to change 
communications formats (7 or 8 bits, even or odd parity, 
local keyboard echo and other necessary data). ,F0RMAT 
Is entered and a special FORMAT menu Is put to the 
screen, the group Is listed and selection Is done by 
number. .FORMAT Is so structured so as to make the 
accidental destruction of good format data difficult. 

Program Structure 

Auto-Comm loads to low memory and uses all memory up 
to the 'End of Memory' pointer In FLEX". The 'text 
buffer 1 Is set up as a circular buffer. Different 
pointers maintain buffer data such that It appears as a 
separate print buffer (hard copy), and another for 
saving data to a named text file for disk storage. 
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Auto-Comm requires 8K of RAM and uses an additional 
4K for messages and I/O buffers* The remainder of free 
RAM Is devoted for text file storage* Data received but 
not needing to be saved can be flushed from the buffer by 
the command , ERASE. 

Received data that is to be saved to disk Is handled 
by the ,SAVETX command- The sending #omputer must 
respond to XON/XOFF commands. If communicating with a 
computer that uses non-standard XON/XOfF symbols or 
commands, the change may be made, to Auto-Cowi as 
necessary. If the XON/XOFF characters are different 
between Auto-Comm and the other computer, or th** other 
computer does not use any type of XON/XOfF, Auto-Comm 
will detect this and limit Incoming files to text buffer 
length. 

Binary files may be exchanged, however, they must be 
converted to hexadecimal code. This allows XON/XOfF to 
function. 
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Auto-Comm documentation Includes complete 
instructions, in addition to those previously mentioned 
to accomplish software or hardware modifications as 
required by most non-standard 6809 systems. 
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Conclusions 

Auto-Comm is a very user-friendly system. Designed 
for the SWTPC S/9 series of computers, It adapts easily 
to practically any other 6B09 computer having the 
necessary port functions as mentioned above. Like any 
other serious software it looks more complicated than It 
actually is In practice. 

For those desiring a complete modem program then 
Auto-Comm Is a must. The documentation Is complete and 
the necessary hardware (pulse dialer) is simple to 
construct (pre-wlred dialers maybe available soon) and 
install. 

For additional information or to order contact: 

SYSTBG des Ignvarvj 

6712 E. Presldo St. 

Soottsdafa, AZ 85294 

A/C 80X1 272-4B17 - AZ 602 991-1657 
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Mt It ak <A> t lot |0rl«A t* Alias alfott (u*co JM** ** tawaral v*r ■ 



K I fo aeroa I ttM^ol «M« 1 1 ( •« rr t 00*1 a Im a JM> to ill, I A* altartiata t*t » uai Hm a 

J*> to O 1*. TM IM aM t'O-a routlnot *Mtt A* I* r*wj «lr«c«— gaga so • j yk A» • KM >■■ *«t «M 

*cr« t*aT *•»»»* '. 
HIS Iff -J,T 

OW 3.1 ttt imoi .aim foJ !*■« <>■ urwl on* T 

Ai»*J 

• IT I, DA -I,» 
- -u.0 D 

SH> 4>I l*o tltaroara anfr T a*acoM i '*a wail aat>-t 

I tfMXii **wt«c a"«. 0M<alM »A* Moraat of a_U>, IM IMa-uM alii *■* 





I*tt IM 


. 


LOO 77* 


— 


FMf 




Mil 


• 11 


AU.W * 


— 


*m A. B 



CTti r*iiMiA| tna Jm* <«ii It n. .aiaa tooio alt* «. iooat t*o bite* oof Mtr> , to t*oi a 
emIm Im 1 atora a*m *o*v a^'m o* mo ** ■*»• alt*. Tm I4M •-»-* it tM aa*Vo«t ** A U>. 
Tklt IMMm A* «41 for Ma Jo*p loll ItHMt K 7H •*»«» A** vol M anrrla.. lac* M>o r"K*» 
It* M aalrlaa la If. jatj tool*. 
■ LB LOU 512, 1 



<-» UUt .*.♦ Ui» Mfl ei«>H 

ofL Mt* 1 t •*■* -OOlllM 

J«* ,A nm alffi o* a* II. alt *5 la • IA* mmtt' 

Ml* *•> 1^1 

aaA LOO iQot ll 1 » (T« >M 

CJAFI ,t X «*tV OMnMtf ** lit 

Ml tilt on llOlt f\.*m*r*> (la all «E «t » (**•«*> 

PT I.Taa) 

nptaLOX »« 

*e I.jli 
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n»+ LIB ,Ti 2< t n crxla* 

tf\ acta x *t-*r* C*J*<W 

UK Obi «Mt ■!«• of COM 4*11 Mtnt«ra In )«■ ■ 

uu 

#f» la.Ai 

■.■*• lUf l.f 

U* .7.T 

*r c.j i 

«iT im ,t» 2fi»G*ci»t 

Bit* i x < «tn (tt«gi4 

KC »»t* WWM to* bll onOatall Indlrac a* ■ «l 

U* OM.IJF 

J* (Ml 

«*♦• LC*. 



Mi 

**> t.li 



M * « <vci« 

* «"ly c*i«naafj o" IK 

•Ml Halt valga. HI i«Jil Oe »IJf 



n*t» M> iratl 

M> 1.(1 
TC InflAt'l**., rh*t« folic. IwJlr-tl addrflt* chain «.fll «f a4 : 

».f U>i ,1*4 IT. «, 41, ... evei*» 

JBf .* WW* »H" <*ll NC In *■■*■ l\»H Ol tfJpWIJ 



tat tOA I0»i I>. ». is, ... iyc>«» 

Q4P* ,( J enl, cnananal II l«*Uott l<r> taaias- plat* 

VMS »ti m>« Unit vatwt>'7V« t a l t X ato-* t«"J>»i 

*f* l.f'l 

wt«L0M .>« 

Of* .1 

nVO mrtc 

««t» LIK ,1 iMirKUin •«*> 

0«* .X 

ft* »tt 

lift ■*** ■.*« 

CTC.iTC i = fu*fi«*. Indira? * until onto or »*eir 



' particular fro* fouca, 



lOutMS. 4FMM lojMj. nud To IrsMM J *•» 



ice ,r. ». 44, i*. <>s, ... cku* 

EMI **f6 » «"|f Cftangag •» l-Wlr^llon 

L/AT l r T and l«M -I TH a* of coda 

UM *?,Y liu. *.ior. ar axk nil *€ In Rlan i 

LOB .« 



Ail LEd ,T» Jo, 4|, t>J, TO, ... CfCl** 
•m i X ooit c*aaD*9 gn lnaMroci lor 

Shf at** awd Ifll altfl odr of catja- 



WK 0,1 In COCO III' «o» &r*»> Ot •*- 

Lt* .1 KacMa* MlO" «*">• e* •* 

■ If! I 

SfC Bat» 

Hn t*. UEOl -'.* l*dlraci lojv loop 

um ." 

HUB I 

BEO *i«»» 

n-itf> ST* o.tet> 

»»•*« M* I l*H 

■ «'■ 109 I0WT B. a), »(t, «9. ... creiai 

0*0 ,1 I onlr tha^iad ot indlracflon 

ens A.** «MI lt*H raiiN. lit nwtt t+ 

4T4I Miff J itu>i June adr 
mli JM* itoiJ toi at on* Bin .llr«Cr p+f* 



Nile: LftflBPRin-TII 
Purpose: list Hersenne prices 
and priMS of fori 3>2lln-l I mtin~\ 
and prnm of fori 3t2lln*l, 5t2lln+), 7t2lln*t • ?t21ln«] 
and the known perfect ninbers 
which for Nersenne prise 2Un*l 
•Qy.U (2ltfi-DI2tt(n-n 

Proper set of constants selected by coiientinq out the others 

Nuihers listed itithout CR-LF , so CRT iust have wrap-around to 
see coiplete nuibers. This proqrai takes 55 *inutes' Nornlly 
O.CrlD usfd to save results. File generated Rill be up to UB 
blocks long. Perfect nuibers take 8. 1 hours and 331 blocks, 
fltti; 6619 system 



Flex idrs 
UTCH m SCO0F 
CRLF EDU 4C0Z4 
NCH EBU *CD0C 
DUTDEC EBU IC039 
LEI EBU ICD03 



B=r", adr ot nga in 1 



Interpreter 
NEXT MACRO . 
JhT l,W*J 
EKDM 

START LOU iPRKS 
LDY IPR06 
NEIT 

X Code far pn«es 

IPR06 FOB CRLF, CLEAR, PDOL.MISC 

t FOB PODL f DBL,LOOP 

t FDB HEA0M5, CRLF ,OEC, PRTKUPI, CRLF ,CRLF, LOOP, FLEI 

t Code for Perfect nuibers 

PRQ6 FDB CHLF, POOL t NISC2 
FOB CLEAR, POQL, DBL , LOOP, OEC fori 2lfn-l 

FDB POOL, OBL, LOOP and double n-1 tues 

FDB HEADN6, CRLF, PRTNUM, CRLF, CRLF, LOGP,f LEI 



OKS AaK 

nittl UB ,« 

IT* htc) 

nttm >m ilt>M 



0» ITS ,—T 
U)« -1.4 

U« t.x 



19 LOS .>« 



tl'tvi.' «Wm »ac» | fl rar-pr* par* 



iai>oia add»M* coda** 



«4tf-mw« 0,.'») awan mi* 0..'i> ante in, vaitfa itaCk 
«iMr«iaal t»4..l}7 nwi uu t,i>ll»l- (WHi-i «4..W» 
l» followd »f -or, felt, of ai^x*** in totatl 
U follwao 6t 10 aj, bJft o" MVm (2* tofall 
l» toll«>ad bf t* nor* Bitt or iMi«i H9 total) 



17/30 lu»]«( «|o/i aitl 

Hf» \\>%i"i nilri 

■ 7.1*.al.. ^»l**s *|on bid 

WlJ^Htl luring I !■! " 

H/J9 luilm] lion Sltl 
;i/M (^ii-; lo, viii 
ilftt luting Main 
2a.4a r M t «*>.. u.»l"l ,i.« pit) 
Jft.«f, el.JO. . Ivliil loi 91*1 
37.4»,».*4.. l-rttf* M«l»l 



Kf\ 
1C 
IIC 

ctt; 

TC-iTC 
TC-li»» 

rc-mi 
ertwee 

CF»-ITC 

etc. i re 

CTCl-mT 

Cft-IAf 



NB*ai that TFk* *T& *n4 Tt I n ■vaVaitar* |T* laHTX m«A *C- 



WStt 



K.ln. ori. EIC1. 



I Routines 

t Set nuibcr to I 
CLEM) LDI IKUK 
CLL CLS ,I« 
CHPI IKUnEHO-1 
BNE CLl 
IDA II 
I IDA 13 
I LDA 19 

STA ,1 

NEIT 

t Oouble nuiber (b»«» 111 

I Optitizici) by unwinding I eipudinf length nue 

DBL LDI INUNEND 

P5HS 1 

CIC 
DBLl LDA 

ADCA , I 

DAA 

STA ,» 

LDA ,-! 

ADCA ,1 

DAA 

STA ,1 
DBLA LEAY 

BNE DBIL 

BCC DBLB 

INC , -I 



•I 



do 4 digits per ptit 



!-NUNEND,I offset eodtfied is sue increases 
expand sue if carry 
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IDO DBLA+2 
ADDD 12 

SID DBLA*2 
DBLB PAS V 
NEII 

I Subtract one froi nutber laith no borron) 
DEC DEC NUIENB-l for H2lln-1 priies 
(DEC INC MMEND-I for H2HM1 pn.es 
NEII 

I Print nuiber (7 bed digits per byte) 
PRTNUN LDt IKtllt 
PRTLA 1ST ,It 

m PRTLft 

LDA ,-» 

ANDA Wft 

DEC PRIB 
PRIL LDA ,1 

tSRfl 

LSRA 

LSRA 

LSRA 

ADDA \ i 

JSP OIIICH 
PRT» IDA .«* 

ANDA H«F 

ADDA Vt 

JSP DUTCH 

CKPI INTEND 

BNE PPTL 

inc minENS-1 

I SEC NUNEND-1 
NflT 



for Hllln-1 priies 
for U2l»n*l prues 



I Enter count do«n loop 
POOL PULU D 

PSHS D.f 

NEII 

I Etit test on count-donn loop 
LOOP PULS 1 

LEAK -1,1 

PSHS I 

BNE LOOPH 
LDOPA LEAS 4,S 

NEII 
LOOPN LDV 2,S 

NEIT 

I Prepare loop count (I liars to double ruber) 

I Value stk- last prue, this prne,,..-> difference, this priie,.. 

RISC LDD 2,U 

SUBD ,1) 

SID ,1) 

NEII 

t Prepare loop counts for perfect nuibers 

I Value stk" last priie, this prue,.. .-Hhis priie, this priie-l, 

I this priie,,.. 

NISC2 LDD 2,U 

PSHU D 

SUBD tl 

STD 2,U 

NEIT 

t Print heading 

> Value st«« this priie, ... 

HEADNB LDI IHS6I 

JSS PSTRN6 

TFR U,t 

CLRB 

JSR OUTDEC 



LDI IKS62 

JSR PSTRNG 

NEIT 

I Header (or prues, select one HS61 and one NSG2 

INSEI FCC ' 2 II ',1 

INS6I FCC ' 3 I 2 II ',* 

INS61 FCC ' 5 I 2 It ',f 

INS61 FCC ' 7 I 2 II '.I 

IftSG) FCC ' 9 I 2 II ',# 
FI5SI FCC 'Perfect nuiber for n=',» 

IHSG2 FCC ' • 1 --\i 

INS62 FCC * ♦ 1 = ',! 
HS62 FCC ', I2lln-lil2ll(n-ll =',* 

I Print string, not threaded 
PSTL JSR OUTCH 
PSTRNG LDA ,1* 

BNE PSTL 

ATS 

I Print CR-LF 
CRLF JSR PCRLF 
NEIT 

I these constants are initialization (or value sticl, nfcich is t of 
t exponents, zero t the exponents. 

I Priaes of the fori K I 2 II N - 1 

PRNS FDB 26 I of prues, K=l , Hersenne priaes 

FDB #,2,3,5, 7, 13, I?. 19, 31,61,69, l#7, 127, 521,617, 1279,2213,2281 
FDB 3717, 4253, 4423, 9689,9 a 4l, I t2I3. 19937.217ft , 44497 

tPRMS FDB 31 K*3 

I FDB *, 1,2,3, 4, 6,7, 11, IB, 34, 38,43,55,64, 76, 94, 113, 143, 216, 216,316 

I FDB 324,391, 458, 47U.B27, 1274,3276,4214,5134,7559, 12676 

IPRNS FDB 2B K=9 

I FDB eJ. 1,3,7, 13,15,21,43,63,99,1*9, 159,211,319,343,415,469,781 

I fDB 871, 939,1551, 3115, 3349, 5589,5815, 5B93,7939,B#I7, 11547 

I Prues of fori U III » • I 

IPRNS FDB 5 K=l 

I FSB 1,1,2,4,8,16 

IPRNS FSB 24 K=3 

I FSB i, 1,2, 5,6,6,12,18,31, 36,41,66,189,2*1, 2*9,276, 353, 4*8,438 

I FDB 534, 22(6,2616, 3168,3189, 3912 

IPRNS FDB 16 K=5 

I FDB t, 1,3,5,7, 13, 15,25,39,55, 75, 85, 127, 1947, 3313.46B7, 5947 

IPRNS FDB 22 K = 7 

I FDB »,2, 4, 6,14, 2»,26,5*,52, 92,121,174, IBi,l9»,29*,32»,39»,432 

I FDB 6I6.B3*, 16(4,2256,6614 

IPRNS FDB 31 K«9 

I FDB 1,1, 2,3,6,7, II, 14, 17, 33,42, 43,63, 65, 67,61,134,162,2*6,211 

1 FDB 366,663,782, 13*5, 1411, 1494, 2297, 2626, 323*, 3354, 3417, 369* 

SUE EtU 13396 lust be lultiple of 2, *» DBl 

NUN RUB SIZE space for nuiber in decnal, '.3*1*3144497.1 

NIINEND E9U I Mother end of nuiber 

I Priies taken fron various issues of Nathnatics of Coiputation 
I Also see Recreational Natheiatics by Seller 
END START 



Perfect number tor n=Z, <2**n-l)*Z»*(n-T) = 
6 

Perfect number for n=3, (2"n-l)*2"in-\) = 
28 

Perfect number for n=5, (2**n-l) # 2**(n-l) » 
496 

Perfect number for n=:7, <2 M n-l)*2* , <n-l> » 
8128 
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Perfect number for n=!3, (2»*n-))*2»*(n-1> = 
33550336 

Perfect number for n=17, (2»*n-1)*2**<n-1) = 
8589869056 

Perfect number for n=19, <2"n-1)*2"*tn-l) = 
137438691328 

Perfect number for n=3t, <2*"n-t)*2*«(n-1> = 
2305843008139952128 

Perfect nunijer for n=61, (2"n-))*2 , *Cn-l) = 
2658455991 569831 74465469261 59538421 76 

Perfect number for n=89, (2*"n-1)"2*»(n-1> = 

1 91 561 9426082361 7294 7933 730843036381 30997321 5 48 1 6921 6 

Perfect number for n=107, <2"n-1)*2**(n-1) = 

13164036458569648337239753460458722910223472318386943 

117783728128 

Perfect number for n=127, <2«r»-l>*2*»<n-1) = 
144740111546645244279463731260859884815 73677491474835 
8890663543491 31 1 991 521 28 

Perfect number for n=521, (2"n-1)»2»*<n-l) = 
2356272345726734706578954899670990498847754785839260 
071 01 430275975063372831 78622239730365539602600561 3602 
55 56646250327017505289257804321554338249842877715242 
701 039449691 96640286445341 28033B31 4397902368386240331 
71435922356643219703101720713163527487296747400647801 
93958716593640106-741 93 7'J6490579185494 92160555646976 

Perfect number for n=607, C2"n-1)«2**(n-1> - 

14105378370671206906320795808606318988148674351471566 

7 8388386759999548677426523801141041933290376902515619 

50568709829327164087724366370087116731268159313652487 

4506524398058772962072974467232951666582288469268077 

8665287018892086787945147836456931392206037069506473 

6073572378695176473055266826253284886383715072974324 

463835300053138429460296575143368065570759537328128 
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• ■II 1**441 ini-I»t Fkrlt-MfMl »t»l lj«|Mt«i)MU1WflUlilUU<M>|HMItttl)IMI*lir|MtttM><'l Ml 

• *J«l****»*?j4*4'hiW«jlill^ltll I I *••••* »••! • ' »»»••*•» ••»•«•• '• t* i 1*1*1 • 1*4 II I «*( I* SI Ml 1*411 .- *1 . | 
tll>MI«tll|iiailllllNNIII ra*M IIMIHMIIMHNiKiMI 1 1 i J M *44 titt ittlf F» • I f *•* j > j ■ ■ • * »•■*• ■ • •• 

••if •Hi i*imiwr/>j4i|i#itr4iMl imiNllif?ttti*ttmTrf**t*i*T>jt*iiHH!rj!**w*M*i*>i+ijMvpip 

r».*T<rili*>«llJJJ4*i1 ■•Jti I IIIHIIIIII iiiKUIMOiiil t It'll* I II nu ilH|)i HIIIINI l**l*4 11*11 < 111 

i imiimi i)Mt)HiniM/tM»hiiftiiiijiiiiniie<ii iiiiHiiiiihhlMiiii«i*«MMiMni|ii MIHiiHl 
it!tiMiVieiiil)> >>iir*]i«j*r»4i]ti]««iiii/*i«a>/ii«/«rj«**iii»*>iB«*itiftiHi*M»iiiitf ifMi«iii«ti 

U«l)Nllil|l|MllU4W1H>ltlH>l«H>tlH«4lUII1«)ll(n*»l«MI1«Hlllt)MIH«IHinill(JlllHIM>l 
IIMIIII**ll**1*ll*l*ll*f»1Ulia*M*ll ril t1*l|J*tl**ll t]ilt11l**il44lli**4 ■■ i*-it>» lit *M7*4M*1 M«1 1* 

iM»n-</«iiMiwiNiMti«iifiMWMitii^i)iiiiiiMiiti|ti)tiiiMnMlitM))iJ»»l<iliiitt<in>tni 

■ |M)inilHI|»«|lll|IIMH<MfHll|M||UllTIIMIIMlMllllMIII M49W lUtlllllMIIIIIII »lf**MI 

■ llll*^Uti>|*i>*fl«7*fi#l««kilt«**l*M»tMit«i|iHMHtiH»*i*«l<i***l*«i*«rii1 !>Mm*»*lll1IH4lli 

■ 4 44*H ■• I l**r« ■*,*••*•• * ft Hit* •III! i ***)** 4 • •«*••>•*)•« ililioru^li 'Jittj«Hi<«tglHuitHHII 

• 1 r|JtT.*|l •'••'II '••••' II »»*l lllHll'IfHiHHIHIIIfMMIIIIIHIIIIIHIIIirMIMIMIIIIOIIUIIKII 

, iiiiiniu'ii •'« iiwuiiriiri ■*ii4Ji,iM4iiihiiiMiiii<i«9ihM | i | *^**»^'<»fi***MiiiH«k tamrmitMr 

iniiiii»iimmnii iiiii iiiitiiiiiiimiiiiii'"0 « ii n wnmiiiiMiiiiimnuMwumiii 

HM|iiMi»immwiiH»Hinnim)iii» u i i iiiin in»« i i«ii>iii«itniiiiiiiMNni OtmiiiiiiiNi 

**>»*| I rti***M>***r* II II I •>*i**li*)***}r|Hi UtHlMllf »••! HI il|iltllii«iii;i)Hnlilh|i iitjiiii 
••MIMmitHHIMHN«IIIIMI)ri|tMIIIIMlll)UINIIMII IH)ltMlMtlllWlUlt)l«1M*l 

uiinim >)***i hi« >iii>itMfiii>u]iiimrM]ijiniii|iiiHii<Mrit4»iiiiw<i t/iihiJi 4i*j>i*i ■••» 

IIJIIIIIMIDIIMIIIDltl lUMIIIIIIIIlMIIIDIIIHI^IIDIIllHIMimillll l/lll I /111 1*11 }*•■•• I III 
4 ll'*ll|i*l**l*l.>*lia«)lim*l**1ll*«l*M)*'IJI|f**J*1 ■» '1*1 111* >*l*l**11 11*11 IMHIIKItlliKOliK 

mi 1 1 n iiiiiniiiniuiiilii'iililMiliiimMiiiiiiiimilij iitbinili ijji i**i***i naiiiii.MMji 
••l)Mt***r»l*****'*«if*l***4M*llil< li*ii*)li»>)jiit*r*l<4i|1*)l*i> in iH;niiiitliii|il4i'Miliin 
njM'*l'*H**M**1l*lll II)1IIIIIIN«U«IIFI«|I>IIII>4I|MII1IMI<'MI> IMIillll1M>l"<l«lllJ«1l( 
>lill.lM)lll))l)N<l<)lllllllllnllllllllll»l IMn*MII»MII«lt)|UIII 'IIII'MI -*-:4it*-jtiii*Ji*f*ii 

• mi • *•*** ii'i'i<miiiinii</ui)i ii«j*«f« >i'in*j|ti<;iji>iiii>4itMiM3i h;ni<iiiiii ti!iHvnn( 
n*n>n*i '•HW«Mmi« , i.i , *"t t, i'n«iJinmi» *■*>•,»>•*•• ■ i mh iiinniiiiiinimiMiiin«i|i • 

IMlllNlninitlNIMJl|llt/4jllMI)Mllltrl)llltll>IIMII<riM»imlllimiil>11ll|l'l'«IM ■ •4 4III 
l»)ill)liNlMJl)M>T||i;n)Mi1lX1l;ililiTi.ii;finillJ>lil>Mli|lll]l)IMNHlli»*lJ>ilijiMlll 
I1M1IIII INtUMII'llllll'IIM IM]llll>Nlfl|IIU1(<lliniMUII 1*1 1/1*14 Mil** ■«■ 111)**" ill****1 

iii)ninMiifri|tiMiiiiiiiiWiii*iiii<iN|iiJMiii iiiihi vu imr i***>i*4*ni* •*•• *if miWH 
inmHKiNiMMtn'tuniHilKNHiilMiiiii iMNimim <i kukiiiiuiiihi' iiinniuii'i 

IMIIllMMItali<l«lllJUl>ll^lllllllllMtllfll||lHHIIIIifl»IHIil<HI>IH'k1ltllMrtlll<<Mit|| 

iimDimn i i iiim mwH' mim • »*in»*l*ii*iili/i»**i niiiii imimi hhhhmu tt*i*t mi i **•• 

tllillllllDIMlMIIMlClllalliltMf liinit4»*MIJ)lf ltJlltllMII<*«lllllt IfNntrilllllllWIIKMIII 

t*iiii*vniiihiiiii(*iniin>»iiiiin«iiMiniti«f"tiiniiiiiHi l ii)iiiiiii<iiMMm>iiiinii>i 

IIH()>IIIHIJHII)|lll><IIMII>l>llllltM>JIJMIMII|HM.I||VIIIHIlllM1l]jtllMIIIWlllll mill 

*i*i iTi:,tii)i>*iirf kt*tii'Mtjii»»iti»i*r««iii)i»*)}ii>»tit]*i«ii*nie)tiiii>i '• riji»*t*i« in i*t tin 
•>*»**i* i iinaiiiati in iiuiiiiiiihi ijiti**«*ii7**fj***i**i****»*ii*i*'iaMit***i»i*'i*'iiai*i !••*• 
iineee**' r*t>i*i>a*i«i*it>iiM'*oiiii<**a»2*> ;iiiMiiiiii)iitiJ>i«'iiifta'iMiiiii9iiiiiM'iiiijii 

■ i ***ii**» i«*****n m mil) 1 1 >«hij« ••■ii*j i MMiiiiiimiii I •*! 1 1'inintwniiMK ■•inn niniii 

• *l< IIIIIflNIIIII|IMMIIIIIIII|i||>llllllljllllllllllflll|(«lll|UIHlHllil't|i|tlllllll|l)IMI'i 
ll>llll>lll>lNJI|i1IIIIMMiiirill«MII»|i|<«mil'llll)lri 1*1*4 If 3 *•' i*&M I *C*1***it »•«)•*»••> >M 
Itll •1i|l)1ll<inilllUiiiiMMI1l|i>lijjJiUMtlli4tlllMlil'tllllli lH<i|llli;il ijiUmduhhii 
J44HJK 11*94 II HMtHltl l II ItllilllH Ill IIIIIHHHKINM' •lllllllllllMMIINIillMIIIIIIIIIIIUI 

rO|rMI<|llillhMMIH»ttlim<H'*>OJI<INlltllMlk<»NlHM(llltl4lt<M<inll}lll1tPllll»lll 
ll;ilHIIIIM(fll<IHI*!1 >41»»J1*)**lr*Jl***«****l** '*4 • 11 14 ll i 1*41*1* INII |tl|UINMIIIIMIII1l 
IIIIIIIIMIMIMIIIIIIINIiNI-INIII'lllinKlllllllll IIH1IIK WMJIllllNimXlMIIIMIIIIIIl 

1lttll'IWIIfMlM1l|'lll)ll»flPllllllllMlll»lM4lllllllll*IIMIIIIIINItlN Hllllinil III 111*1 III 

iMflfl*lM]Mll»llllMl|l*HHllUlu*llMll^>lil|llli|ll»li * i iM**ii ifrMfir**** •■••>• •**'•*■ 

1l*mitl*IC4*|IJ«<1»*»ll*r****ll**l*'1M**l»llrl*mi**>1*l|l ll»ll*l*lJI»**1********ll»<llfl|*D*«ll 
IMilHUIIIIMI iiiiUMilliitiiiltlbiiiHiiNillMlil MM*'*-1**1I»J*I |lll«M*«**4«*lii*)il**1>lll1 

OI1ll)]MI|M!1UJMII>llfW|1|l/ltllll)MI)|i1IJ1l MI)HlllM<IIM]||||fHH[<l|1«'rniMI1lll)llll 

IMItlDllllMMllllitiNIIMH Mil* JIM III I *»*•*• I' ■•*! 1*1 • W*i*r»NII*+***»»»*Jl*ni*»l 111*1 111*11 

• l*ell*ll*ll1l>lll«***IJIItrilJ*t***l***l IWIItllllllllllll nilljINMIillllMUMi l*)***tl**l 

■ i »i*iii*i**M**rm«M ■*fi)*iiniii)ii*M* i**i.i Matt iiiihi i*M*4ii*j*«]e*j*li i *••**■■ i**r*i n le n ■ 

■ j)*ii*i7i)iit*ir*ii*iita*jD»»*>Jiiii i*i ri*Mtf*ii*i*)M»*i*Ei*ii*iii*iii*i«i}i n oi*i i •••r»*i )••*•>■ 
m*i?*)iili>* mi< mi i»u»**|iil»**iK>i*i*li*i l**i»a**i»** HHH'mii • imiiiiilliiHkiliimiiii 
1*1 niiHiiiiiiii' *i ■• 1****1 in iHtinif iitfi Aim rna»* mil iir >an>H4**i» ;•*«•■ t in ti4*i*Ji«i«>j*ti* 

WJl)>l><V1fl H*»,>ll*l4**l<**l***tMI»H*t»**-1*i*»*l*ll'm*H4ll>H IIIIMII*llgMl)^ll»iMlll)1 

• ■*•« •!*••* iiMtiiMitiiiu^iiii »tii i urn •*«•••* |« MIMM'iM i*1j»*ij/**i ** mi Juiiao* ii 4*iii t* 

'l|HHll| H M » rimMMH'tt'll4««l*lim l»H'lll>l1l»lHMlllllHtllll HM ■ **1 1 ■ 1**1 .1 1 II 1*1* 

■ •>ie44l«*it*-*im iit*ii*i*>i****ij«* i*i«ri*«)<*iM*****i)ia*t»ijjii*ii*ari**ir»i**ii*vi*i*i|ii*fi** 

IH II 1 '11*»*WH*llli****ll**'>**t)*l*>li* IIJMMIUI laf*tlr*l«llllf I i/1*1ii*1J4 pllHIIIIIIIH'llll 
ll1llHt;illMI4|i|Mtllll1ll4M4'IMHI4IMIII1IH'Mn*«l|lillMII< I* j * ill 111* |ll***el|ll*l i : j 
;iH4>ll'IWIHIII<llH'llN1ljlHJlllMI>'HrilII4lll1lllt ,111 • *IM Kill* > 1*1 *'1 411 ••*••' <l«*}< *•• 

■ ■•••HJa*tt*t*iitl>ilil»'****»* , «''«*'*» , »l»» •"•••■•*• i»i'*i i«n la* w*j***» -*»«*< »**iaM it*** 

lllll.ll***; 4**4 l»»l >*• I* I 44 Mill I If *4**4I4 .4 4** I I !**«* ■ ' I » * HI I < • I I I II I 1 1 4 J*( ■ » »*» •)» 1 1* t Tl I ■•* I 4*1* 

• •I ■»•••*) »1> 1*1 It IMItm*** M*J1 MM 1 *••»*>*■ I I**' ••■*•*•• 1**IH< I < IMII|44l**M|l|Hl**UJIII 1*111 

»■**»« >*i 4i niiiiiinHMiuii ii4t mm in >*ji iii|)1I1*ijiijiiiii4iiiii I r*«? i4)*ti«M >!*>*>•• is I in*i 
ui 4i mi 1 1 mi*i«iM*iit»*M*i4ijijiiM**iinm*t niiwhii i i*(*j*i**iii M Miinii i**n*i rial '*«*• 
•i i*u»|ii jimiii iiMrji i iir**« tini**N*jimtitMii mini iiiiiiiiiDiniiiiiiHiiiHiiiwi mi tit 

• 1*1 lfi*MII'***«ll**l**l*JI*1*l*l*l***1M*MIC*]*l'-l*l*t*l> l*llr***>l****li*»|*M1te>l*|ll****ia*ll 
1 1* IN alii II '1111*1 >• IIP ] 111111*11* 41 |M>>*l»>*r/lJ»tll>*l«fl**»4*a|>T*1IJ*l*Jt>*l> 1*4 ■• Ml IJ*'*IO> 
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Editor's Note: Due to the length of those numbers 
between this point In the numbers listing, and the final 
number, they have been deleted. The skips In the final 
number n=44497 ore caused, not by the program, but by 
our lacK of sufficient memory to hotd the entire number 
\n one block. The printer reset Itself to the beginning 
of a ne* line as we loaded in additional portions of the 
number* Therefore, the number lyep, It is j ust one long, 
and I Bin IjONG number) Is all that follows below!! So you 
FORTH and PERFECT NUreERS types have fun. If you prove 
this wrong, I might publish something concerning the 
error, but no more long numbers* One more number and 
it would hove filled up the entire magazine plust 
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DMS NOTES 



Bill Adams 
21 L*rch Rotd 
Briarcliff Minori 



K.Y. 10310 



This month w* will izimlnt *n application which is 
familiar to us all - th* checkbook. I hav* s*l*ct*d 
t hi* application sine* it bring* out soma of th* 
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additional capabilities of a good DMS system. Th* 
examples used below will b* quite familiar to uiin 
of DMS2/VM as they are borrowed from the aampl* 
application in the user guide. A few variation* 
have been added for the purpo** of this articl*. 

Without spending a lot of time on rational* I will 
simply begin by defining a file which resemble* th* 
standard check ledger. To save space* the input 
session i* omitted and th* file definition shown 
below . 



CHEX90 SPECIFICATION 
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AMOUNT 
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0,1.2 
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1? 
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BALANCE 


0,1.2 


33 


3 


SV 
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TOTAL RECORD LENGTHS 
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Incidentally) unn with 64 character screens may 
wish to shorten the ACCOUNT field in order to use 
the horiiontal "tabular* format when updating the 
file. Users with 32 character screens must use 
the "vertical" update mode. 

Now that we have defined the checking file, we may 
enter and list our transactions. Not* that I hav* 
entered a lero CHK* entry for deposit* and hav* 
included a balance forward entry as the first record. 



CDCR V2.1 DATE: 1I-I3-B2 
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MOMT DEPOSIT BALANCE 
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II II 8* 1232 
II II 8* 1233 
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II II 81 1233 
II 10 81 1231 

11 IS M 1237 
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12 II 8* 1239 
12 II 8* I2M 
12 II 8* 1211 
12 II M 1212 
12 II M 1213 
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— (rtc>— 
The BALA 
computer 

I includ 
accompli* 
b* axecut 
th* fil 



8*JW2 FTJMIM) 

CASK 

GAS0LDC 

MATER 

TELEFHK 

ICATTJC 

UK* 

CASK 

CASOLDC 

ICATTJC 

TOffrOC 

CASK 

USA 

OSMMZ-LITT 

CASK 



.11 
.11 

151.11 
31.41 
27.M 
32. « 
112. SI 
111.11 
12S.II 
■II 
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112.51 
2A.« 
13I.M 
1M.M 
«.4S 
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35?.i2 
551.11 
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.11 
.11 
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.11 
SI.M 
.11 
.11 
.11 
.11 
.11 
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,11 
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.11 
,11 
.11 
,11 
.11 
.11 
.11 
.M 
.11 
.11 
,11 
,11 
.11 
.11 
.11 



NCE column is not filled for a reason} The 
is going to figure it out (which is why 
d the balance forward entry). This is 
hed by the following .CTL file which may 
ed after each posting (or correction) of 



FILE CHEX8I, COPT, NAME CNEX8I, 
CALC REC1 * DEPOSIT - AMOUNT • REC1 
CALC REC1 • BALANCE 
END 

Execution is accomplished by entry of "GEMER* and 
the control file name. Not* that the CHEX80 file 
is overlayed with each execution as is the amount 
in the BALANCE column. The revised file then looks 
like the following. 

'68' Micro Journal 
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Once the checking filt is established, we can d 
some useful manipulation using the GENER prograir 
For example. I have found it useful to see th 
monthly expenses in a matrix format. This is easil 
accomplished with the following control statements 

FILE CHEX8I 

PRINT ACCOUNT 

PRINT MGUIT FDR NO ■ II AND 12 AMD 03 AND 11 AND 15 AM) 14... 

SUN BY ACCOUNT EXC IF CHKI > llll 

TOTAL. TAIS I, END 

For purposes here, the matrix is limited to si) 
months by the column width. Users with a 132 columr 
printer will find that all 12 months will just fit 
with the field sixes given (24 columns for ACCOUNT 
plus 12 x ? for AMOUNT « 132). The resulting output 
appears as follows. 
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CASK 
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.11 

29.45 

112.51 

112.51 

.11 

22.91 

.11 

.11 



562.35 579.15 711,11 515.65 851.71 5Z7.3S 



He could get 'fancy* and add a title and perhaps 
rename the columns as "J AN'. "FEB"... with a second 
execution. Another possibility is to define a 'class* 
code into our checking file for 'MED'.'AUTO* or 
other indicators. This would allow summary of these 
catagories into a matrix and would be useful at 
tax time. Note that entry of the "SUM BY* fields 
must be consistant in either case. If space permits, 
line totals can be also generated using CALC 
statements. Many other possibilities exist and I will 
leave them to the imagination of the reader. 

With the mailing list discussed last month, we now 
have two applications for our DMS system. By now the 
reader should begin to appreciate the flexibility 
and ease of use that a DMS can offer. If we employed 
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DMS2/VM for both applications, the cost is only fSO. 
each and we have only scratched the surface as to the 
applicability. In future months, I hope to examine 
some more applications, thereby showing how the cost 
per application can be further reduced. 



COLOR GRAPHICS 



HI - RES AW I MATED 
COLOR GRAPHICS 



PWT II - The ARCAO€-50 front TERMINUS DESIGN 

Thomas H. Hunt 
30001 Wagner 
Warren, Ml. 48093 

A few months ago, a gaping hole In the SS-50's 
repertoire of boards was filled when TERMINUS DESIGN 
Introduced the ARCADE-50. PART I of this article 
discussed a major component of the ARCADE-50 — the 
TMS99I8A Video Display Generator. But that was only 
part of the story. The complete ARCADE-50 can do 
much more. It was designed to generate animated 
color graphics, produce a wide range of music and 
sound effects, and to provide a sensible human 
Interface — and It succeeds amazingly well! 



The obvious application for this board Is, of 
course, the generation of real-time arcade games, 
complete with Joysticks, fire buttons, and sound 
effects. However, do not fall Into the trap of 
limiting your Imagination to this one specialized 
area. The addition of graphics to almost any 
computer application will Inevitably enhance Its 
clarity and ease of use. The sound generating 
capabilities should not be casually dismissed 
either. Those Interested In music composition or 
synthesis should be able to do wonders with the 
nine voices and many tonal effects that are 
available. In fact, your Imagination will be your 
only I Imitation. 



THE HARDWARE 

The board Itself takes up one SS-50 slot and comes 
fully assembled and tested. Although the added 
frills of solder mask and silk screening were 
foregone, the board, layout and assembly show a 
better than average level of professionalism. Gold 
connectors are an option which I decided to omit. 

A TMS-99I8A chip provides the video capabl I Itles, 
and three AY-3-8910 Sound Generator chips weave the 
aural effects. In addition, the board supports 
several necessary pieces of hardware. Inputs for up 
to four X-Y proportional Joysticks (with 
pushbuttons) plus eight bits of uncommitted parallel 
I/O are provided. An audio output hooks directly to 
an 8 ohm speaker and a composite video output will 
directly connect to a color monitor -- or, 
optionally, go 1o an RF modulator for Input into a 
color TV set. An external video Input (from a video 
camera or VTR) Is also available for those who 
desire to work with this option. Conveniently, an 
on-board sync separator circuit has also been 
provided. Access to these Inputs and outputs Is via 
three DIP headers. 

All the necessary external hardware can be obtained 
directly from TERMINUS DESIGN at added, but 
reasonable, oost — or the user may provide them 
himself. External cables and connectors come 
unassembled from TERMINUS DESIGN to al low custom fit 
for the Individual enclosure. 
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I received the cable and connector set, two Radio 
Shack Joysticks, and a SUP-R-MCO RF modulator. 
Although the RF ncdulator Is off- board and somewhat 
Inconvenient to mount, I am sold on this 
arrangement. I have three other color video boards 
with various RF modulator arrangements, but t 
consistently get the best picture with the 
5UP-R-M0O. A little experimenting directly 
attributed this to three factors: 

I). Keeping the modulator and digital circuits 

physically separate, 
2). Effective shielding, and 
3>. Using UHF channel 33 Instead of VHF channel 3. 

It took a couple of evenings work to drill some 
holes, mount and hook up the connectors, and find a 
convenient place to set the color TV. The board 
Itself offers two Jumper options: The vertical 
retrace signal can go to either FIRQ or IRQ, and the 
audio output can be either stereo or monaural (there 
are two on-board one watt audio amplifiers). 

A OIP switch al lows addressing the board to any 256 
byte block. This Is somewhat distressing, as It 
actually uses only six bytes of memory space* 
Sadly, I have found that all manufacturers tend to 
cut corners, to some degree. In this area. With 
today's overworked memory map, this practice must be 
corrected In any future designs. 



THE MANUAL 

Most budding manufacturers soon find out, much to 
their chagrin, that writing an effective Instruction 
manual Is no trivial task. Most Initial efforts 
leave a bit to be desired, and the ARCADE-50 manual 
did not prove to be the exception. Actually, every 
needed piece of Information Is there, but one 
cardinal rule was violated. It Is not totally and 
unequivocally obvious, on first reading, Just 
exactly where to start and what to do with all the 
Information given. 

After a couple of readings (the manual Is well 
printed and In very readable type size) things do 
start falling Into place. The first few pages give 
system requirements, how to hook up the connectors, 
and initial checkout. Next follows a series of 
assembly language drivers to handle the various 
primitive functions of the devices. It will take 
some study to fully understand their proper use. 

Also Included Is the TMS-99I8A VOP programmer's 
manual and the AY-3-8910 Programmable Sound 
Generator manual. This encompasses about 60 pages 
of extremely useful Information. It turns out that 
these have been my primary reference sources while 
writing programs for the ARCADE-50. 

BRINGING IT ON-LINE 

8efore plugging the board in, a change or two may be 
In order. First, I found that CI 1 , the video output 
capacitor. Is not only unnecessary, but actually 
detrimental 1o video reception. It should be 
removed and a Jumper put In Its place. Also, VMA 
was not connected on some earlier boards. This 
evidently only poses problems on 6800 systems. 
TERMiNUS DESIGN has now corrected this situation. 

After making all necessary connections and plugging 
everything In, you are now ready for the smoke test. 
If you are running a standard FLEX09 system 
(whatever that means) your problems are almost over. 
A FLEX09 demo disk Is Included that has several 
programs which exercise and check out various board 
functions. Unfortunately, most of these fa! I Into 
the class of "Not-Ready-Foi — Prime-Time* 1 programs. 
Instructions for use are too casually mentioned in 



the manual and the programs themselves are not 
really production-ready. Some of them prompt for a 
board address, others require editing. Some have 
lll-deflned and unexpected Inputs and outputs. I 
finally ended up listing them all, deciding what 
they were supposed to do, making changes, and then 
running them. Terminus Design now recognizes these 
problems and Is In the process of preparing a more 
meaningful demo disk. 

There is one program on the demo disk that does 
deserve praiseworthy mention. It Is a very good 
PAC-MAN type game, tomplete with sound effects, 
called RATMAZE. It operates under Terminus Design's 
proprietary real-time operating system (object 
Included) and requires IRQ and a serial terminal. 
The only problem encountered was that the program 
expects the console ACIA to be addressed at $E004. 
My system is (to put It mlldlyl) not exactly 
standard anything. I had to change seven absolute 
addresses In RATMA2E that referenced the ACIA. For 
those with a similar problem, the seven addresses 
are: 



$0839 $0970 
$093E $097F 
$0941 



$0962 
$0958 



Once the RATMAZE program Is running. It is 
singularly Impressive. The smooth animation, sound, 
and color only served to whet my appetite to create 
bigger and better programs. I was further impressed 
by the fact that all this was now happening on MY 
computer I Even my children have started begging to 
learn about the computer (sometimes I wonder If this 
Is really a step forward). No* that everything is 
running and the capabilities of the ARCADE-50 
actually sink In, all problems have dwindled Into 
perspective — minor inconveniences only! 



SOUND GENERATING CAPABILITIES 

It is sometimes difficult to decide whether the 
ARCADE-50 Is primarily a graphics board or primarily 
a sound generating board. This paradox is created 
by the presence of three General Instruments 
AY-3-8910 Programmable Sound Generator (PSG) chips. 
With two LM386 audio amplifiers on-board. It is 
only necessary to connect the appropriate speakers 
to obtain musical or special sound effects. 

The ARCADE-50 offers a stereo or monaural option, 
setected by Jumpers. In monaural, the outputs of 
all three PSG's are mixed Into one amplifier. For 
stereo, two PSG's are mixed Into one amplifier, 
while the other amplifier Is dedicated to the third 
PSG. Stereo, of course, will require the addition 
of two speakers. 

For those unfamiliar with the AY-3-8910, It Is a 
register oriented sound generator. That Is, all 
control commands are given to the PSG by writing to 
one of Its sixteen address registers. Once the 
registers are loaded, the PSG takes over to generate 
and sustain the programmed sound. The system 
processor Is then free to perform other tasks. 

Each PSG contains three separate tone generators 
which have a range of subaudlo to about 75,000 
cycles. Each channel also has Its own amplitude 
register, programmable to one of sixteen levels. I 
am estimating a dynamic range of the total circuit 
to be only about 35 db. -- not the best, but 
certainly far from being unacceptable. 

There are two other special effects Items on each 
PSG that have a global effect on all three tone 
channels. One Is a pseudo-random noise generator 
that can be mixed In varying amounts with the tone 
generators. This Is very useful In creating effects 
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such as explosions, gun shots, snare drums, and 
steam locomotives' The other necessary tool 
available Is the Envelope Generator. This allows 
the programmer to have control over the attack, 
sustain, and decay of the particular sound- 
Add three such PSG's onto one board and you have 
some very exciting potential. For those Interested 
In musical composition or synthesis, the nine 
separate tone channels offer a wide range of 
possibilities. I have heard some rather Impressive 
music generated on the ATARI 800, which has only 
four tone channels. I can only Imagine what some 
creative Individuals will do with nine channels 
aval I able! 



SOFTWARE AVAILABLE 

Inevitably, tie more complex and flexible a board 
Is, tlie more heavily It relies on software. It 
would be absurd to expect a small manufacturer to 
have a full catalogue of applications programs 
Instantly available. Instead Terminus Design chose, 
and correctly so, to concentrate their efforts 
towards providing the user with adequate tools to 
generale quality applications programs. 

The 1ried-and-true route Is 1o provide a high level 
language — usually BASIC — with a set of built In 
commands for graphics and sound manipulations- 
Terminus Design went one step further and secured a 
BASIC Compiler! FBASIC, as Terminus Oeslgn calls 
It, Is In real Hy an enhancement of Mlcroware's 
A-BASIC compiler. About 31 commands were added to 
A-BASIC for controlling the graphics and sound 
functions of the ARCADE-50. FBASIC also retains all 
of the original A-BASIC functions, as well as 
allowing disk I/O through FLEX. 

While FBASIC Is a minimal Implementation of Basic, 
with only 1 6 bit Integer math and no scientific 
functions, It makes ultimate sense for an 
application like this. The primary advantage Is 
program execution speed. A Basic Interpreter Is 
almost Invariably too slow to produce a meaningful 
real-time graphics display. Also, arcade games 
seldom crmpute any complex functions "on the fly". 
Thus, the FBASIC math package Is more then adequate 
for most applications. Finally, as It Is a high 
level lenguege, program development time Is 
drastically reduced. 

It Is total ly beyond the scope of this article to 
discuss all the nulances of FBASIC — I will reserve 
that for future topics. I will say that, even 
though It has a few problems, I have found It to be 
an Invaluable development tool. I strongly 
recommend this option to anyone purchasing the 
ARCADE -50. 

Presently, the only alternative to FBASIC Is to use 
some assembly language drivers. A minimal set of 
drivers Is Included with the ARCADE -50 
documentation. I have written a more extensive 
driver set that handles all functions in all modes 
and occupies a little less than 2K of memory. These 
could be used with assembly language applications 
programs or patched Into an Interpreted Basic via 
USER calls. The source code Is In the hands of 
Terminus Design and may be available through them. 

Terminus Design Is also setting up a user's group 
for applications software. I have seen several of 
the Initial efforts and they all look promising. 
Included Is the already-mentioned RATMA2E game, an 
OTHELLO game, a SPRITE CREATOR/EDITOR program, and a 
program that allows drawing figures with the 
Joystick and creating three dimensional Images- 
Consult Terminus Oesign for availability. 



CONCLUSION 

The difficult part about writing s review of a board 
like the ARCADE-50 Is answering the question — 
"Where does one stop?". With boards of this 
potential and versatility there will always be Just 
one more function to describe or Just one more point 
1o clear up. Perhaps that Is what Is so Interesting 
about graphics and sound — the continual challenge- 
After all, what can be said about a memory board, an 
I/O port, or a disk controller? Once operational, 
they cease to be entitles In themselves, and simply 
blend Invisibly Into the system. 

Ah, but boards like the ARCADE-50 are an entirely 
different story! They continually make their 
presence known, constantly begging for bigger and 
better programs. They will continually test your 
ability and Ingenuity as a programmer and, 
hopefully, inspire you to rise to the occasion. 

UNIFLEX FORTRAN 



UTILITIES 



STRIW-44ANDLINO UTILITIES FOR UNIFLEX FORTRAN 

tra Art Helhen* 

Unlvirtltw of South Florida 
Slologv Dept. r LIF 149 
Teepe. PL 33*20 



For coaeuter-aealeted inilructlom tha amplication an 
which I work, wou noad to Da abla to eesllw daal with charactar 
strinee. Of all tha lansuaees wou can pick froe. FORTRAN ia 
probablu tha *o»t unllkelv choice for euch an amplication* 
Out for several veera. mi were tlee-sharlne on a coatputer on 
which FORTRAN we* bv far tha eoat flexible lenftuage. That 
covutir had a large library, containing Just about avarw 
utility »bm could ever want. Ovar the utri. I wrote dozen* 
and dozen* of FORTRAN praeree*. all using these utility. 
»ub*. Uhan wa Nat our a*n Southwest Itch a/09 coaruttr and 
UmFLtX FORTRAN, it uii claar that tha first thine t had to 
da mii ta wf-lta utilities .rust Ilka tha one* an tha aid 
caMuUr. Onca that wit dona > tha convarilon of tha 
amplication rroirni waa a falrlw straightforward Chora. 

Thla Paper daacMbaa 13 of thoaa utilltw tuba which 1 
thinfc would ba useful ta enwone working with thla vtrtlon of 
FORTRAN. Moat of tha sub* art written in t«vrct cod* for tha 
relocetina atttablari and raat ara in FORTRAN. Tha general 
procedure far incarporet in* eechine* laniuaaa utilltlaa into 
UniFLEX FORTRAN waa deecribed in mn aarliar Paper of *irve 
published in thia journal. 

UnlFLEx i*> of CQUrtai a eulti-ueer ortntma svetee of 
fachnacal Bvatee* Consultants, and a tredeeerk of thai re. 
T8C released FORTRAN 77 far UniFLEX earlw in 1982. To uia 
FORTRAN 77 wau alda need the relocating eeea*bler end the 
linklne loeder. 

In FORTRAN 77 one cen declare e character atrlna of 
any aize. For eweeple* the decleretlonl 

cherecterMO LINE 

definea e atrlna celled 'LINE* which contain* a •ixitu* 
or 40 character*. I n Maine ta cell thle twpe of variable 
a character 'atrlna' in contraat ta e charactar 'errata** 
An exaeple of e character itriv declaration la the following) 

character. 1 TEXTMO) 

Moat of the routine* below dee) with elrinee rather then 
imwn but two conversion routine* ere included: STOA convert* 
e string into an arrev* end ATOS converts mn irr*« into a 
atrlna. 

User input is utuallv don* ■* follow*! 

t h*ti.l#.MC LINE 



reedO>10v> LINE 
100 fareet«a40> 

The reed statement will accept Juat about ornithine that user 
twpee. In CAI wou euet not force the uaer to faraet his or her 
input in arte particular waw' Once the Proiree he* the input 
string, it can precede to analyze It to s*e> if it eakea. 
a en* a in tha current situation. For eMiaurle* If tn* user wa* 
supposed to input an integer value* the prograa can use wvj 
rfu**3TT function to extract thet value. 

The atrlna *LINE' in the reed ateteeent above will 
receive the first 40 character* thet the ueer twpee. If the 
user twpe* lose then 40 character*, the atrlna ie padded Oft 
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the Mam with gpacea. NO END OF STRINO TOKEN 18 INSERTED! 
Ther»for» ve will deal with string in this format. No ind 
of string token Mill be ulldi tnd llrlnii Mill be peddad 
an the right with spaces. 

The lourci flit* ere liv«n In the two listings* The fllenaae 
of Listing 1 is >|CklMt'< Thle Is t tourci file for the 
relocating eesembler. The Fortren source cad* In Listing 2 
should b» named 'rickait7.f*. The following commend* Mill 
cnitf « library called 'package* which contains all of the 
tubf roiran! 



f77 pacfcaee2.f fc 

lib-gen n = /l i b/peckese .(■Pockagel . r u-MckntJ.r 

Onca this library is craittd In this ■innirp it can ba 
accasssd by inu ussr via tha *llnk-adlt' coaaand as 
described In Chapter 2 of tha atrial antltlad 'UnlFLEX 
Linkage Editor'. 

what follows is a description of sach of tha routines. 
Capiat of this aav ba distributed to all of yout> FORTRAN 
use rs . 

ttttt«t«taaat«at*****i*M 

String-Handling Utllltlas 



For an t hp Unition of tha us a of libnrttir raad Chap tar 2 
or 'UniFLEX Linkiut Editor.* 

This knforaatian sheat describes tha rout inas in tha 
Ubrifsii */iib/l lb*** . Thasa routines deal aelnlv with 
character strinas. Since strings can be used as tha filename 
in an OPEN statement* these routines heir to manipulate 
filenames* but their presence also aekes it Practical t.a use 
ttrinii instead of character irnui . 

All Fortrin programs rroui'o the library* * / 1 lb/F?7 . rynl lb ' . 

Definitions! 

A character STRING is e character variable of sire 
greater thin one. For exaaPla* the following declaration 
form* ■ character string of u;v 40: 
character*40 LINE 



A. •outt that tinv characters to STR3 
5. fills th# rest of 8TR3 with blank* 

if the length of STRI + length of BTR2 is greater than 
tha size of &TR3i then appropriate truCetloh will occur* 

B- subroutine LPAflSE < L IN€ . L9I ZE . KPTR. I&£0 f JSI ZE » 

Parses fields within a string, Cen be used ltgretivelv 

to •arte all tha fields In the string. Fields ire 

separated bv blanks or a single :o»n. Extra blanks are 

Ignored* 

LINE a character mtrlns. 

LSIZE a declared size of LINE. 

KPTR - sliding pointer. Thla mtt bo a VARIABLE, never a 
constant* It should be Initialized to the first 
character to ene*lne. The routine increments 
this variable as it processes the string and 
return* with KPTR pointing to the first 
character after the last character In the field. 

ISEO - integer VARIABLE I Returns es the position of the 
first character of the nekt field* or aa zero 
if there were no acre fields in the string* 

JSIZE - integer VARIABLE! Returns aa the nuaber of 

characters In the field which starts at IBE6* 
or aa zero if the field wee null (i.e. '■>*) or 
not found* 

«. Integer function NATCH (LINE. LSIZE . STR . NCH 1 

Determines whether STR Is a substring of LINE. 

LINE ■ tha longer character strlna. 

LSIZE a declared size of LINE. 

STR - the shorter character string* 

NCH ■ nuaber of characters of STR to check. 

NATCH will return with a value of zero if STR does not 
aatch en* part of LINE. If it does matchr tha value is 
the position of the first character of LINE that eetchea the 
first Character of STR. 

7. subroutine LEFTtSTRltSTR2.LSlZE.NCH> 

Lets STR2 - the left NCH characters of 9TR1 
L9IZE - declared size of STR2 



The SIZE of a string is the size specified in its 
declaration. 

The LENGTH of a string is the nuaber of characters yp to 
the last non-blank character. Note that there is no 
end-of-strlne aarker in filenaaas or env other string* 

ft character ARRAY 1* an array of character* or cherecter 
strings. Note the difference in the following array 
declaration froa tha previous strlna declaration: 
character*! TEXT r 40) 

Both LINE end TEXT contain exactly 40 characters, but 
they arm stored differently in memarw. 

The POSITION of e character within a string is 1 for the 
first character. 

1. subroutine CF tLL<*>MR , 3TR. JP05iNCH> 

Fills string STR with character KHAR. 

IPOS - beeinnlng position within STR where first 

character will be placed. 
NCH a nuaber of characters to be replaced. 

For exaaple* to fill an entire string with blanks: 
characters"**) line 
call cfllM' '.line* 1*30) 

2. subroutine CmOUECSTRI . IP0S1 >STR2 . IP0S2.NCH) 

Copies characters froa STRI to STR2. 

STRI - character string to be copied PROM. 

IP0S1 - position within STRI of tha first character to be 

cQPieO . 
STR2 c character string to receive the characters* 
1P0S2 ■ position within STR2 where first character will 

be placed. 
NCH - nuaber of characters to be copied. 

3. Integer function NACS( L INE* LSI ZE > 

Find the length of a string. Actually* what It finds is 
the lest non-blank character in the strlna. 
LINE - character strlns. 
LSIZE - sue of the string. 



The NCH left-aoat characters of STRI ere transferred 

to STR2 and tha remainder of BTR2 is filled with blanks* 

If NCH is greater than LSlZEi then 9TR2 aouel* the 

left-most LSIZE characters Of SrRl . 

If NCN - 0> then 9TR2 will be filled with blanks. 

B. subroutine MIDCSTRI .IPOSI -LSIZEl .8TR2.L31ZE2.NCH) 

Lets STR2 a a Portion of STRI. 

IP0S1 ■ position within STRI of where the new string 

starts. 

LSI7E1 a declPred lire r- STRI. 

LBIZE2 a declared size Of STR2. 

STR2 includes NCH characters froa STRI. The <aaelnder 

of STR2 1> filled with blanks. 

«. integer function ICOhP < STRI . IP0S1 . STR2 . IP0S2 • NCH> 

Coapares t uo strings. 

IPOSI a Position within BTR1 of first character of the 

field. 
IP0S2 • position within STR2 of first character of tha 

fiald. 
NCH 1* the rhus>b*r of character*, to compare. 

If the STRI field is identical to tha 8TR2 field then 

ICON? a a. 
If the STRi field precede* the STR2 field in alphabetical 

order i then ICDflP * 1. 
If the 9TR1 field fallows the STR2 field ln elPhebeticol 

order* then ICOnP ■ -1 , 

10- Integer function NUHOET (LINE » IPTR.NCH) 

Extracts a decimal integer froe a string. 

LINE a character string containing an Integer 
rapraaantad by deciaal digits. 

IPTR - sliding potnter. This aust be a VARIABLE* never 
a Constant! It Should ba initialized to the 
position within LINE of the first cheractar 
to examine. It will be Incremented to one 
place beyond the laat digit of the nuaber. 

NCH ■ Naxlaua number of characters to examine before 
•tapping. 

NUHOET is assigned thg value of the integer found or 
zero if no digit* were found. 



Far tHBMlar to find th* numbar of cnaracter* tved by 
user: 

character**!) ljne 

rvad(S.l) line 

1 formet<e<0> 

leh-neca( line*40> 

Natal LSIZE must aouel th* declared string me. 

subroutine C0«CAt(5TRI .Li iSTR2. L2 . 9TR3.L31 

Let* BTR3 e concatanell on of BTR1 and STR2. 

LI a declared ilzt of STRI, 

L2 a declared size of STR2 . 

L3 a declared size of 8TR3. 

1. finds length of STRI fusing NAC9> 

2. saves that eanv characters to BTRj 

3. finds length of STR? 



Leedlne spaces or cosaas ere ignored* The scan 

terminates oh eny of thg following conditions! <1) NCH 

cherecters have been examined. (2) a character is encountered which 

not a dieitr gpece* or comma* or (3) a tract or comae is 

encountered after a grou- of dlalt*. 

II. subroutine BTOAt LINE* ARRAY .LSI ZE 3 

Convert* a character strlna to a character array. 

LIME - character string. 

ARRAY a character errev. 

LSIZE a nuaber of characters to convert. 

for ■Kii.li. 

Cheracter*50 LINE 
cha net e r» 1 ARRAY ( SO ) 



caU ■tog(LIHE*p>HRAYr3u) 
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loth LINC end ARRAY contain exactlw SO characters* but 
tnen ara stored different!* in mmt«. 

12. subroutine *TDSU lHC>AMAT.Lt^C> 

Convtrtt a character imv la a chtrKtir etrlne. 

LINE • character strlne. 

ARRAY ■ cherecter arraw. 

LSIZE ■ nuaber of characters la convirl. 

This i* the u-MMt*- of STDA* 

13. subroutine ChR(ChAR* INT 1 

Lats CHAR a the charactar uhoee ASCII value If INT. 
This is tha Opposite of tha intrinsic function* [CHAR. 
i LltTlMO II Source fit* for nlocitim eeseebler 

III CFlLl III 

I 

• subroutine cf ill<KHAR*BTR * IPufl.MCH> 



■ labal -efUl 
tout 
_cf»ll leex 2.s 

pshs d»u 



points to iriuatnt list 



* Find BTR position 

Idd 2*k STR base eddreas 

■ddd C4.K3 IPOS 

S-Jtirl ll 

tfr d*u u points ta STR character 

■ Fill tha strine 

Id* I •ml fill charactar* KHAR 
Id* [*•*) x is the charactar countar 
ca»M 10 NCM Butt ba positive 
bla CM112 if not* than leave 8TR tlont 
cfilll »ta ru* 
leex »1 »* dec resent tha counter 
one cfilll nmt character 

* Clean up the stach 1 return 
cf 1 1 12 puis d » lit pc 

■ ■ I CHOvE III 

■ 

* subroutine CHOuEtSTRl • tPOftl *81R2* lP082rNCH> 

■ label -ceove 
taut 

.ciovt lea* 2*s x points to areueont list 
«-shs d«v.u 

■ hi.1 STftJ Position 

Idd Aim STR2 eddross 

eddd CA.x) IP0S2 

subd »l 

tfr dru u paints to 8TR2 character 

t Find 8tR] Position 

Idd *x BTRl address 
eddd C2*x2 IPOSI 
subd ii 

tfr d>v v paints ta STRl cherecter 

■ Hove character* 

IrfK CB*x3 x is the bete counter 
ceovel lain -l»x decrement counter 
htm tO itt N flee 
eel cmvi2 done »*1T 
Ide »«• 
ste »u* 
bre ceovel next character 

■ Clean up the stack. I return 
ceove? pu)s 4rvrUfPf 

* I 4 NACS • • • 

I 

* Nueber of Actual Characters in Strlre 
* 

* intelar function NACBtL INC >L8l2£ ) 

■label -neel 
tent 

_n»ct leex 2*s x points to ereueent list 



* Set ue pointers and counter* 

Idd im LINE address 

addd C2#x} 1.SIZC 

tfr d*u u points to LINE character 

Idv C?tm] v Is the counter 



cmi #120 blank 

one necs2 

leav -l»w decreeent counter 

one necsl 

* Leave result in m* etach I return 

nocs2 stv 4>x 
puis d*v*u»PC 

* l a LPaRsC e t * 

• 

I subroutine LPARSE (L INC . LSI ZE . KPTR. IICO . J8I?E > 
■ 
elofael .Jperse 

text 

.ipsrse lea M 2»s x points to arau** n t list 
rsh« dtViu 

* Initialize IBEQ and JSXZC 

Idd «0 

std EA«m3 IBEQ 

*td C8*x3 JSIZE 

■ Find LINC position 

Idd *k LINE address 

■ddd t4ix3 KPTR 

subd #l 

tfr d.u u points to LINE character 



I Find nuaber of cherecter* reexamine 

Idd C2rxJ LSIZEf total nuibtr of chars 

addd A I 

subd C4.nl KPTR 

bl* parse* eake sure it l* positive* 

tfr d»« v is the nuaber of chart left 

■ Loo* for next non-blanfc. character 

parael Ida #u+ aet next cher 
cere #»20 blank 
bee perse? 
»ra *l2c coiti 
bno parsed 

* The cherecter is ■ blank or m iot»i 

par*a2 leey -l»u decrement char counter 
bne persel end of LINET 

S End of Line* KPTR-LBIZC+l 

parse? Idd C2rx3 
•ddd ll 
std C4»x3 



■ Sav# ]*ED welu* 

parse! tfr u»d 
subd *x 
std ta.xl IBCfl 

t Count chars until next 



spare or to*>i 



■ Seen LINE in reverse order 

• Loo* far first non-blenh cherecter 



perse* Idd CBrxl increeent JSIZE 
eddd »L 
std C8.xl 

leex -l»u docreaent cher counter 
bee perse7 end of line? 
Ida »u+ next cherecter 
cope M20 Space 
ben perseS 
cppo »l2c com 
bna perse* 

* End of fleldi save KPTR 
perseS tfr uid 

subd •* 

std I4iX3 KPTR 

• Clean ue- the atecK I return 

a a a NATCH ■ a a 

I 

a INTEGER FUNCTION NATCH (LINE i LSIZE i STR. NCH) 

■tobel -**tch 
text 
.■etch leeM 2»* x points to eraueent list 

I Initialixe xATCN 
idd ao 

etd B*x NATCH 

V MATCH + HCH > LBIZE T 

eetchl Idd 8*x NATCN 
eddd C4*w3 NCN 
cePd C2.K3 L8IZC 
bhl aatch3 If so* abort 

■ No* keep aoina 



necil Ida i-u 
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THE COMPLETE BUSINESS SYSTEM 

+Multiuser+Highly ExpandableCost Effective 



S+THE CONCEPT 

The S+ system is a modular computer system in 
which all portions of the hardware and software are 
designed to work together in the most efficient way 
possible. An S+ single user system with floppy disk 
storage is a competitive and cost effective entry level 
system. Unlike most other small computers being 
sold as "personal", or "small business" machines, 
the S+ system may be expanded to maximum 
capabilities using this same hardware and software. 
You cannot end up with a DEAD END system that 
cannot be expanded and whose software is not 
compatible with larger machines. A basic S+ system 
may be expanded to thirty two users, a megabyte of 
main memory and hundreds of megabytes of hard 
disk storage by simply plugging in, or connecting the 
desired upgrade equipment. 

TOTAL DESIGN-Hardware and Software 
The S+ system is an integrated hardware and soft- 
ware design. The two complement and enhance each 
other in this system. The UniFLEX® operating 



system used in the S+ systems is patterned after the 
Bell Laboratories UNIX® operating system, one of 
the most admired and widely used operating systems 
in the world. Instead of being an afterthought, the 
software is part of the design of the S+ system. You 
can be sure that with this approach that all parts of 
the computer operate with maximum efficiency and 
cost effectiveness. 

THE CENTRAL PROCESSOR 

The basic S+ system is configured with 256K bytes 
of memory and can be expanded to more than 1 
million bytes. An efficient and fast hardware 
memory management system is used to allocate the 
available memory among the users on a dynamic 
basis. As little as 8K bytes, or the entire memory— if 
needed— can be used by any individual user. This 
makes it possible to run very large programs on the 
system, but it also uses no more memory than 
necessary for a particular job. The increase in cost 
effectiveness of this system over crude and outdated 
bank switching arrangements is dramatic. 
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The central processor runs in both user and super 
visor states. It can detect and reject a defective user 
program. It is impossible for a user program to go 
bad and stop the entire system, as can happen quite 
easily in less sophisticated systems. 

Task switching is accomplished by use of a multiple 
map RAM memory, with sixty-four individual task 
maps. Each task can access from 4 to 64 K-bytesof 
memory. Multiple tasks may be used in programs 
that require more than 64K bytes of memory for 
execution. When a task is completed the memory is 
automatically released for other use. 

SOFTWARE 

The S+ operating system, UniFLEX® is a multiuser, 
multitasking operating system based on the UNIX® 
operating system that has been used for many years 
on Digital Equipment Corp. PDP-11 series minicom- 
puters. It is considered one of the most sophisti- 
cated and "user friendly" operating systems avail- 
able. Variations of UNIX® are rapidly becoming 
standard on mini and larger microcomputers. 

A large variety of languages are available for use 
with the system. These include FORTRAN, 
COBOL, BASIC, and Pascal. Word processing 
packages are also available to give you full text 
processing capability on the system. 

Applications programs are available in large quanti- 
ties in many fields. This includes general business, 
medical, dental, veterinary, library and real estate 
management; plus others. Since the system is 
multiuser it can also be connected to cash registers 
to produce a point-ofsale terminal system combined 
with the computer. The possibilities for application 
of this system are endless. 

THE I/O SYSTEM 

The S+ system is totally interrupt driven. All ter- 
minal and printer I/O devices connect to an I/O bus 
separate from the main bus. Up to thirty-two 
separate devices may be connected to the I/O bus at 
any one time. If I/O activity is great enough to cause 
an unacceptable slowdown in system operation, a 
separate I/O processor can be installed in the 
system. This plug-in option removes all I/O handling 



overhead from the main processor and allows 
operation of up to thirty-two external devices at 
9,600 baud. Without an integrated total design, as in 
the S+ system, it would become impractical to use a 
UNIX®type operating system in a situation with 
heavy terminal I/O activity. 

DISK STORAGE 

A wide range of disk storage capacity is available for 
the S+ system, from 2.5 M-byte floppy disks to an 
80 Mbyte Winchester and many sizes between. All 
disk controllers use direct memory access (DMA) 
type operations to maximize data transfer and to 
minimize overhead on the main processor. The 
Winchester disks also use intelligent controllers 
along with DMA transfers to preserve the perfor- 
mance that these type devices are capable of giving. 
Without this distributed intelligence the system 
performance would be greatly degraded. The 
UniF LEX®operating system is designed to work at 
maximum efficiency with thistypedisk system. The 
data transfer rates achieved by this combination 
rival those of large minicomputers. 

COMMUNICATIONS 

A high speed local network communications system 
is available to interconnect S+ systems. The VIA- 
BUS® network will allow communication between 
systems at data rates of over 400K baud. Such a 
system makes it possible to share data between 
local systems in an efficient and low-cost manner. 

AVAILABLE SOON 

Tape backup— 20M-Byte in less than 15 minutes on 
a standard % inch cartridge. 

Mini-Wini— 5 and 10 M-Byte Winchesters— 5^ inch 
package. Winchester performance, for smaller 
systems in a small package. UniFLEX® com- 
patible design. 

Large Capacity— 190 and 340 M Byte Winchesters, 
plus SMD cartridge drives. 

UniFLEX is a registered trademark of Technical Systems 
Consultants, Inc. 

US'IX is a registered trademark of Belt Labs. 

VIABUS is a registered trademark of Southwest Technical 
Products Corporation. 




SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 (512) 344-0241 
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ldd B.x HATCH 

addd ** LINE addraaa 

Ifr dtw v Point* to LINE char 

ldd e.* incraaant hatch 

*ddd 11 

•id B»m 

Idu 4t* u point* to BTR chir 

ldd [im) HCM 

rifi *0 >W3 T 

On* aatch3 if mo» abort 

a Coapara LINE *n4 BIR 

aatch2 Ida «u+ BtR char 
cmi • *♦ • «** aa LINE char? 
bna aatchl If <Mt» ahlft LINE 
dac* and of btrt 
bna aatch2 if not* Xm»r aolna 
bra aatch4 vaa* ritum 

• No aatch* KATCH-0 

aatciO ldd #0 

*td B.k HATCH 

• CI •an >*p th* alack 1 ntum 
■■tcha rul« d>*tvjtipc 

a • * ICOHP • ■ a 

* intaaar function IC0MP< 8TRI • IPOS I pS TR2. IP082 ■ NCH > 
Klohal -ICO HP 

taxt 

.icoaP Iiik 2»a t* point* to arauaant Hat 

**h* d««iu 

i t hnd ftTHS r-otlilOfi 

ldd 4*h STR2 addroa* 

•ddd ti.x) IP0B2 

iut>d tl 

Ifr d»u u raa polnta to 8TR2 charactar 

« Find BTRt position 

ldd >k 8TRI *ddra*a 

addd C2-k3 IROfll 

■ubd it 

tfr d»w v-r*d point* to BTR1 charactar 

* Ce**ar* charactar* 

1(Jk [B>k] m la now th* characl.ar ce^rUr 
icoatoL lfiK -|*m dfcTMint countar 
c*pm #0 aat N fla« 
bail icoaipS Idantical •trinnf 
Ida iaf 
capa »u + 
bao icoatPl naxt charactar 

■ Charactar* *r# different 

bhl lco*»2 ara tha* in ordarf 
ldd *L wa* 
bra 1co*p4 
1cobp2 ldd Mffff •inut I 

bra 1coip4 

» e -ifiiiii *l ■trlna* 
leoapJ ldd *■■' 

■ L**v# rttult in tha stark I raturn 

JC0«P4 »ld ]B»* 

pul* diuiuirc 
a • a 8T0R a a • 

a 

s subroutine BTOACLINE* ARRAYfLQIZE ) 

alobal _*toa 
text 

_atoe 1i«m 2*a m point* to ersueant ll»t 
rah* e«w*v 

• 8*1 P«int*r* 

Idv in LINE addra** 
Idu t2iO ARRAY addraaa 

■ Nova charactar* 

Idx C4»><] k I* now l ha fevt* countar 

• toal lean -1»m ilicrmnt countir 
capK *0 sat N fla* 

b*i *toa2 done wat? 

Ida >v4 

*ta .u+ 

bra *toal n*xt charactar 

■ Ulir. up th* Hic-b I raturr- 

• tea? puI* nvrutfC 

« « « ATOQ a a a 

a 

• *ubroutln* ATO* ILINC .ARRAY. L8IZE ) 

alobal _atos 
te-t 

-ato* laax 2*e x point* to araueent I tat 
pah* atwvu 



■ tat roint*r* 

Ida ■« LINE addraaa 

Idu C2.m3 ARRAY addraaa 

■ Nov* character* 

ldM C4*n3 m la now tha bvta counter 
atoal leau -iix dacraaant cottar 
caput «0 fit N flaa 
bo 1 ato*2 don* set? 
Ida *ut 
•ta »■* 
bra atotl next charactar 

• Cl»»h up tr-a a tact | raturn 

• to*? pul» livrwtf>t 

a a a CHR « s a 

a 

a *ubroutlne CHRfXHAR.lHT) 

alobal -chr 
taKt 

_Chr Iiik 2>* n Point* to tha iriuatnt ll*t 
p*h* d 

ldd C2fk) aat aacll vilui IHT 
•tb C»h3 *ava CHAR 
rule d»PC raturn 

and 
4» 

a LI8TIH0 2) FORTRAN tourci coda 

a 

a a a cc-NCat a a a 

a 

a Concatenate atrl and atr2 to fora ai.rl 

a 

aubroutino concat<*trltllt*tr2*12*atr3.13> 

external naca tceove.cf l 1 1 

Intaaar nac* 

characteral atrl*atr2*atr3 

lenl-nace(atrl.ll) 

lan2"nac*(atr2*12) 

If (lanl.at.13> lenl-13 

call caove<atrl»l»atr3.1.1enl> 

iPOa3-lenl+l 

lf(laM«lan2.at.l3i len2-13-lenl 

cal 1 c*ove< a Lr 2 • 1 *etr3» 1*0*3 • lan2) 

nch»U-lanl-lan2 

lPO«3-lanlf lan2r 1 

call cMll' '»atr3»lPoa3.nchl 

raturn 



a Lat BTR2 • lafta>oa1, HCH charactar* of STR1 
a 

•ubrowtina l*f It atrl **tr2* laizamch) 

• xttrnil caovurfi 1 1 

charartaral a1,rl»*tr2 

n»>ncH 

if <n. at .i laiza> n-laica 

cal 1 caova(at,rl •l**tr2*l>n> 

l*l*it*-n 

n-n>l 

call Cf UK ' '#«tr2.n.k> 

raturn 

and 
a • • nlD * • • 

a 

a Hova NCH charactar* froa STR1 to 9TR2 baalnnlna at 
• position IP08I of BTRI. 

a 

sub rout ina aldt*trl • ipo*1 ilaizal < str2» laii*2*nch) 

n*nch 

irtiPoalrn.at.lakzal) n-lslsalt 1-iPoal 

if tn. at<l*lz*2) n-laiza2 

Call caove(*trl.l»o»l»*tr2»lin> 

l-l*iza2-n 

n-ntl 

call cf UK ' '»itr2»n#D 

raturn 

and 



a Extract a daclaal Intaaar fro* LINE 

8 

Intaaar function noaoal ( 1 ina • irir »nch ) 

characlaral 1 ina»kh 

aMtarnal caov* 

J-0 

p-«n«h 

r»uaaat-0 

1 a.-h-l 
if(k.it.0> ao to 2 

call c«ova< Una. irlrrk.h.1 tl) 

iPtr-latrrl 

if < J.aa.O .and. <kh.aaj*' ' .or. th. an . ' ■ ' ) > ao to 1 

J«i 

l-lchar(Ah>-4« 

lftl.lt.O •on l. at. 9) ao to 2 

nuaaatalOanwaaatrl 

ao to 1 

2 raturn 
and 
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INTRODUCING THE MC68000 EDUCATIONAL COMPUTER 



BY 

Mary Gallagher 

MOTOROLA, INCORPORATED 

SEMICONDUCTOR PRODUCT SECTOR 



As the MC68000 microprocessor has become more and more 
of an industry standard for 16-bit processors, there has been a 
corresponding growth in customer requests for low cost 
educational tools based on the MC68000. The MC68000 
Educational Computer Board (MEX6SKECB) is Motorola's 
response to these requests. The MEX68KECB is a single-board 
MC68000-based computer designed to acquaint professionals 
and advanced university students with the intricacies of 
MC68000-based systems. The Educational Computer aids the 
professional in becoming familiar with the characteristics and 
capabilities of the powerful MC68000, from its instruction set 
and programming to system integration. 



command format and syntax are identical to 
MACSbug/VERSAbug to permit easy upgrading to these 
systems, if desired later. 

The assembler/disassembler portion of TUTOR is not based 
on either MACSbug or VERSAbug; it is a truly unique feature of 
TUTOR which allows a user to begin writing programs 
immediately in assembly language, avoiding the frustration of 
hand assembly. 

This assembler uses the same command line format and 
syntax as the MC68000 resident and cross assemblers but 
differs from these other assemblers in several ways. This 
assembler is a one-line assembler; that is, each source line is 
immediately assembled into object code and saved on a line by 
line basis as it is entered. The source lines are not saved. In 
order to display a program, the object code must first be 
translated back Into source lines using the disassembler portion 
of TUTOR. 



A significant factor in the customer requests was a 
requirement for low cost. With this in mind, the Educational 
Computer was designed to sell for no more than $300. 

In addition to the board, a dumb RS232C-compatible terminal 
and a power supply (5V @ 1A, ♦ 12V @ 30mA) are required. 

The Educational Computer Board's hardware/firmware 
complement offers a lot of capability and a host of functional 
options. At its heart is a 4MHz version of the MC68000 MPU. 
Supporting the MPU is a block of two 64K ROMs/EPROMs that 
provide 16K bytes of firmware. Appropriately called TUTOR, 
this firmware includes many capabilities designed specifically 
for educational purposes - a monitor, a debug tool, and an 
assembler/disassembler. 

The monitor/debug portion of TUTOR evolved from 
MACSbugTM an( j VERSAbug™, the monitors developed for the 
M68000 EXORmacsTM a nd VERSAmodule™ systems. Hence, 
TUTOR supports all of the MACSbug/VERSAbug commands 
except those deliberately eliminated because of the hardware 
limitations of the board (disk I/O for example). But, the 



The MEX68KECB assembler recognizes all MC68000 
instruction and addressing mnemonics; labels, line numbers, and 
comments are not allowed. One assembler directive is also 
included to provide a way of entering data. 

In addition to the on-board firmware, the Educational Board 
contains 32K of dynamic RAM. The array is organized as a 16K 
x 16-bit memory block and can be addressed in 16-bit words or 
in 8-bit bytes. 

Two serial RS232C-compatible I/O ports are available on the 
MEX68KECB. One of the serial ports is used to interface the 
MEX68KECB to a terminal, required to provide communication 
between the user and the MC68000. It can range from a high 
speed CRT terminal to a low speed Teletype. All this is 
required of the terminal is an RS232C interface. A baud rate 
generator on the board provides eight clock signals between 1 10 
and 9600 baud. The baud rate of both serial ports is jumper 
selectable across this range to accommodate varying teminal 
speeds. 
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The second serial port Is typically used as the interface 
between the computer board and a host computer. The host can 
provide mass storage of user generated software as well as 
more complete software generation capabilities using a resident 
or cross assembler. The MEX68KECB firmware includes upload 
and download commands for transferring records between the 
MEX6SKECB and the host. Motorola's EXORcisor and 
EXORmacs are two potential hosts. 

While the serial ports are implemented using two 
Asynchronous Communications Interface Adapter chips from 
the M6800 family (MC6850s), parallel I/O and a 24-blt 
programmable timer are provided by a new Parallel 
Interface/Timer chip (MC68230) from the 16-bit M68000 family 
of peripherals. The Parallel Interface and Timer (Pl/T) has 24 
I/O lines which can function in a variety of I/O configurations. 

One parallel I/O port provides a buffered Centronics- 
compatible printer interface. Hard-copy listings or a complete 
record of all communications with the terminal can be obtained 
using this port. Two tines of a second parallel port are 
designated as an audio tape interface. An audio tape can be 
used for storage of software instead of, or in addition to, 
storage by the host computer. The tape format is FSK 
(frequency shift keying) at a data rate between 1000 and 2000 
baud depending on the particular bits sent. Square waves at 

2000 and 1000 Hz are used to represent logic ones and zeros. 
The 24-blt timer generates and measures the period of the 

square waves. Before being put on tape, information is 

converted to S-record format, which is a standard data format 

that includes some error checking. 

The MC68230 need not be used exclusively for the printer and 

tape interfaces. It can be programmed by the user for other 

I/O and timer functions. Although the MEX6SKECB has no 

expansion bus for connection to other peripheral boards, a small 

wlrewrap area and access to most MC68000 signals as well as to 

other control signals are provided. 

Available at a cost of about $300, the MC68000 Educational 
Computer Board is unquestionably the biggest basic computer 
bargain on the market, particularly when considering the 
capabilities of the MC68000 microprocessor it employs. 



BIT BUCKET 

CORN 

COMPUTER SYSTEMS SB-HOC 



jvwaber 28, 1902 
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It. Will laws. 



Thlm 1 attar la In response to H. E. VI liars' 
1 attar ippivlng In tha Dec — ba r lmmua of 68-f1ICR0. 
Ha lm Jumt tha typa of custowr aw ara looking for 



In January 1982, we decided to support tha 98-50 
computer with a variety of cuitcxt quality boards. In 
our opinion, tha 6809 and 33-30 bus la tha bast 
combination for coaputar experimentation. Tha 8S-S0 
has an— of tha flnaat software and tha west ral labia 
hardware an tha market. 

We purchased a Color Computer with tha Intention 
of developing a FROM which would convert 1 t to a 
monitor far the 38-30 computer. When we studied the 
circuit, we realized that Tandy Radio Shack had 
copied It chip for chip from the Motorola handbook. 
The Color Coaputar has beam described as a 300 hp 
engine with a 2 qt gas tank. There arm four systems 
on tha sarket with a Modified "FLEX- to run on the 
Color Computer. Mlth the modified FLEX, you have a 
SOO hp engine with a 2 qt gas tank filled with high 
octane gasoline. 

At «CD)N CDvvrrE* SYSTEMS, we are working an the 
-RS MIBSINB LINK-(ta), which will allow a 32K Color 
Coaputar to become a part of the 83-30 bus. Now, 
not only will you have FLEX, but all those expansion 
boards you read about In 68-MICRO. Our system 
requires no Modification or loss of R.S. warranty and 
repair service. This Method aay cost a couple 
hundred dollars sore to begin with, but will be 
cheaper In the long run. You can add 9O0k of RAM or 
PROM with extended addressing, an BO x 24 video board 
(keeping the CC video for graphics), a calendar 

clock, extra ports, a full featured keyboard, voice 
generator, home control, hard disks, or anything that 
your heart desires and your pocketbook can afford. 

The nice part Is that It can be done over a 
period of years, a little bit at a tlee. My coaputar 
has grown and changed constantly over the past six 
years. The 89-30 bus, with Its many manufacturers, 
has allowed this personalized expansion. 

Mhat we mrm trying to da, Is promote the HJ— 30 
bus through the Color coaputar. This will bring even 
wore software and hardware to the 68XX system, we 
hope to have the "RS HlBSINS LIMK-<ta) and our 
stackable coaputar aodules on tha aarkst by March 
1983. write for wore Information. ' 





BlMfeld^? Pres. 

fi.C.S. Inc. 

11931 w. Bluemound Road 

Milwaukee, MI 3322b 
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KDOHY KAHMHC FftOBUMS 



Our Ootkt 

It oo on* il»* h**, could I brine * nil but tricky problem 
coocernine; S-JUC to tha attention of all 6809 prograae-era ? 

During ■ routine BBBcnry check 1 noticed that I appeared to have 16 
Mora byta* of MaWry eh»ii 1 paid fori l.a. 1 could quit* happily read 
aad write the first I* byte a after the NDffiJTQ address! Bather than 
twln« pita a«d with ay bonus 1 proceeded to chack tha Mother board for 
iUiim aliasing p rob lea* (ehcrted track* ate.) Aftar a bit of 
axparlpaotlia) I dlaeovsred that tha fault vanished If 1 laav vod, ay 
DtUT 2 dlik controller board. forlng tha testing, of said board I 
suddenly realised that I w*a not being vary bright. a quick chack 
with tha halp of Irish Roberts of Klddleae* Polytechnic (by tha way 
did you know that thay run a aultl-cw.ei.lns 6909 cluatar ayataa for 
raal tlaa oontTol baaed on SVTP Mchlnee called POLYFUDC ?J confirmed 
my dlAgnosls, 

Whan flrat aultchod on. SRUC proceeds to locata and remap ma*ory to 
tha corraot logical addreaeaa. No nattar where your ewunory la placad, 
SMC changes It* address to Blv* on» SX block at COCO Uld tha raat a* 
on* continuous block froa 0000 to KEXnTO . What happens If you don't 
hftvo enough fiUHaory to fill all of tha available apace? What do you 
find In tha 'eapty* Mnory location*? In the old daya you'd find *FF* 
Indicating no ataory. However SBUC thlnka *o such of Itsslf that It 
fill* all tha aepty nwjaory apace uith coplea of Itself! In other 
words ftny empty ewunory block* aro filled with phyalcal addrsaa 
FOOO-FPFF. If you don't ballava ae or Just want to chack. examine 
X*00 *M P800. where X I* large enough to put you outs Ids your 
available naaoty. 

This would *•*■ to cauas no problem, aftar all who car** about another 
copy of SWC appearing soasvhare that you're not going to ua*. The 
danger coo* a froat tha fact that the PHAf controller board ft** a 
physical *tart addraaa of P000. Thla muj that Ita 16 DHA agar*** 
ragletar* appear aa the flrat 14 add reuses of every empty sanaory 
block! Hsnce ay *fra* i 



How Just think what a machine cade prograa with a aaa.ll error that 
C*U*ed It to write to a f*w bytaa juat beyond HEKEKD could do to your 
dlaka! 



Tfala problem would of course arl*e 
card addressed In the FOOG region. 

Best wishes 

u 



with any perlphers! controller 



Hike Jama 

Oak. Tree Cottage 

tfoodhall, Aakrlgft 

Lay bum 
H Yorkshire 
England 
3. ISiJ 
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«00 Cssamndrs Sdltb 

Sox M* 

Hixaon, ru l»JO 



Poor Motorola aeep* to be tsklfw. a lot or critlclw 
for tha NMT defect In t>v» 4(09, In f«irnas», we should 
ressiMb* r that tha detect waa veil documented In <S« 
recent data sheets, including identif lea clou or the 
afflicted P*rts, 

ua recently discovered that certain Mil brand 6*0* 
chip* exhibit a alailsc oroolee. 1 ciaiwt identtfv the 
faulty cntp i*ti, Dut anyone havino an ami no* 

snd uslnq MMiT should probably buy s repl seams nt chin, 
or contact AMI for identif .cation of the bad parts. 
It Is ay uaderatsndioe current ami carts no longer 
exhibit, the Dtoblsai. 

«• ara asperleneLtvf m difficulties with curreni. Motorola 
or Attach* brand *B0* cfcloe. 



Sites relr. 



Michael mrach 

Kaneqer, Eiectroolc Syne 



Major Georse k. STOIC 
telJ HaaJa* Avenge 
ft***. Ariaeoa B5264 
J Pe aabsc 19U 



I found te* Aaeeraae's W*¥seiaer colvaw escastlenailr selightsnlnji, *ad of 
particular latsraot aloes 1 we* awaiting tha r«*ls«4 odltloe of Alford a 
Aaaeclstss' lcra«ltsr 111. Aa Ros had naatloosd In hla eeluaa, contact with 
AAA r*vesle< that the updata/b*!*; cyels waa antandlog bey»nd ctwlr expetta- 
tlOna. 1 Bust adult that 1 waa aettlog frustrated, but ay particular frus- 
txatlona vera ceepounded by an ueceeperstLvs yf5. tf| Mn AAA sent tha updated 
piegtea. It waa anly ta ba lost by UPS. 
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I'd Uhe ts resort that •* 25 ae*«*b«r 1 called AAA with th» «■«* that tn* 
SCUDiTDt lit had attll eat arrlvsd. sad ther ssut one by Padsrsl Cnpraaa 
•all, ay receiving It ee 24 Mew saber. I'd alee ilka te v*rv happllr resort 
that It's up sad namalna. 1b ay SwTTC /Of, ewraaaatag ey riprc'.tt S art, 1 aa 
using an aedereeo Jacobean BM tat daisy Wheel prlntar. sad heal do prOblesi 
teklag ad*ant*gs of the proper clonal assclna. Caetarlmt, under Hot a*, and 
bald faea ceeebllltlaa by v»m af ibe prlater eontrel character fwactlee. 
Aftar fles yssrs «ith the TSC tdltor. It aura la ele* te ■*■ what I'll ha*a 
aa a final product, aad to do true enrsor adli.lag, 

keep up tha tTaat Job with tha Jevreet, and thsok » for PraBmtla* sceaucta 
like the SCtXOITUt III la Che advertising. 




technical /y/tem/ 
cooAJltant/. inc. 



ill PrtwOsnc* "0*d * Cnspal Mill Nwtn C*'OlVt* PfM * (91*1 HJMM ■ TVrt HCKnOOVO 



Tschnlcil Syit*M Ceniullintt It proud to snnounta tha ralaata of 
**r*1sa 1,01 of the UnlfLtl" COBOL eospHar. Tim n*w rtnion n*i ill 
known erort CBrrectad *r*"| with the rolloetng sajor product 
Sflftsnceatnts; 

Tns COBOL tnsoilar has been restructure* to enaete it to 
proem tomlerrabli llf^ff C0*X icurcv precraas. The aew 
coapMer Uevld h*no>* pre\r*ai l wo *r thrie tieei *« 1*<"pe at 
the pr*»1ow« nr»1on. 

INKXIO-SEQUtnTLAL files which have iMsrneta ieyl will sew 
run ouch faster then before. This was *cccupiisnod by a uinor 
thanee In tee Internal structure of these files. Because of 
this structural change, *11 Stilling ITOCH0 files auit ee 
copied vting the "vteacop/* utility before they can be used 
wtin any punj i an * conpllCd with in* new coasller. 

The CALL PtOOl* ... USIht «*r*> has been chsnoe* so tnet wnen 
the called program t*na"ujtes. control Is returned to th* 
callieg COBOL propees. 

The ACacPT procssting has been conpletsTy updattd'. The new 
ACUrT vtrt will jllow the user to enter fully edH en nuaerte 
fields without the necessity of Isaoina reroes. Also, the 
ifrecetsini of alphabetic and alpfianunerlt fields has been 
lepreved. 

The new vsrsien of the COKH. conpller Is non ^vallablo using the nonssl 
prpdvtt wpoats protaoure. 



OAAEGASOFT 



■nMii 11. ltd 



Don I'll 11 iu 

'<•' (tic to Jo.™: 

»M0 Ca.aiikdr. allk mot* 
■!■•«.. T» J1J«J 



1 w.uld llk« ft l.t .v.rron. IBM that f*ailtagt baa apra4 lata 
it* »•♦» vaaicara at > 



1717 ■ludT'la* C« . 
Gasatllle. C» »J810 



•bona (•»» MMIM 



■ ».»ld alao Ilka to rrjunt taat any ot fa aigi t -o ft 'a cuatoaaira 
that aa.a a c aai)il*t varaioa aarliar than 2.1a contact m* for 
Wit't latotoatlcs. 

iiacarolir# 

A^j*o flrtjat. 

(aaact (alalllor 
Omar, ooatafott 
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ay; windrush 



KteAflyMvm L« 



■<•*. (A** 0»w*« 
r«w> CMDuMro 



'«• NICK JMA. 
Sew *-oeU.te Idltor 
•.0. boi «49 



JTJO u.e.A, 



o-n* stares ou 

mif ItLIUf IHPBHiTl« 



MfndrueH mere Uitm Hotted mom« toe (M^ltlti ewiHebUlir of their 
UNIVtJSAi. 1»K MDDtV SOMS for It-SOt but 6*00 end M09 OWttr mtMi. Tb* 
product, vMcfi rmtli for 24}. 00 oaunli did VAT], he* the fat lev Ire, 
feetV'tlt 

• STATIC SUM* miu/ii ■•■(■ub laaunlir to d»te erron, do** npt rsaul re 
hill. Kilt, ar cycle •teellna technlajuet ta rofroah oMorv dcvltvi- 

• twirenteed 2WI Operation d««t«d <l 2.2VMi>. 

• Extended eddfeeiing cMPllii »1th SI-SOC aaeclf fcitlom. 

• »m, inran, »m, g/ eette'r betted CMOt im e»*u*t vr be ua*d in an? 
combination. 

• IndlvlOiol device iilftn eneble eech 2t dovtce on the beird to bo 
rtMvtd froa the •won' «»• 

• tenerewt fteet elnklrwj enturei cool operation «kof> conflour-ed Mich it* 
of IPW0S, 

■ Qn-eeard pov*r euppiy oxiiir dteeblei batten* beckra cnos HAN de*1c«t 
vSen the afc/ VOltoae 'otlt below a Prattt Holt t*U0 protective the 
a* «PUrl0Ul vrlio'l oi the evtte* (hut* down. 



• All dot* and eddVeii LImi era fuitr buff*r>4 «1t* tha tataet 
etnorotlen of nhsltft 1«wl out r«co1v*ro to mowre Mi taw* ieeunliy to 
bus no lie ortd low data orror rate a, 

• 'tiUr uKttied, 

• fold elated bui cemectert antwre lam t am rellabllltr* 



4t4«M«l >|i>m MTRn wtm 1'JfU* U 



IM WCOTT KHfTWARE 



txx)mi-ooo$ 

Thia joystick has been esseaibled froej proven components 

to provide trouble-free operation. 

MOTVi Because of thai 'tightness* of the new components, 
the Joystick ■*/ feel "sticky* in its operation 
st first. This will disappear after a break-in 
period, after which you will experience a smooth- 
acting joystick. 

If any pert of the joystick malfunctions or breaks 
during normal usage within 90 days of receipt of the Joystick, 
return the Joystick prepaid to Kndicatt Software end we 
will rspslr or replace it '1st our option] free of charge. 
Joysticks subjectod to obvious physical abuse are excluded 
fron this wsrrsnty. 



PRESS REIEASC 

FN)N 

Donald J. Soaaojr 
3931 SOuth Burnt St. 
Seattle, eatalngton 

nm 

Thit It the first inrnnrisint for four network Design and Analysis 

progress M-ltice 1ft Mlcrotoft BASIC for use an the no Color Ccepuur. Pent 

of tfie prOQtim will pity on • \U Machine with extended BASIC, Ihsy «r* 

available for 125.00 each oe caitctU or S 1/4 Inch dltkatU. If sore Chan 

one progrse. it ordered on the tase cassette or dltkatte tjiey are fZO.OO for 

each prooraa. 

rrograa J -SHACllVE" -161- Printer optional 

Petlfln Butteronrth, Cheoycntv. or Be»s»l Low-Past. Hlgrt-Pa&t. or Band-Pitt 
Active FUttn. The input It In the te of braak Prequsncy, ^snd width and 
filtar ordar. 

Proiree 2 *ACnW -|t>- printar optional 

Tha dettu portion H the t**» at -SMACTlvC". A nusfear of special faaturet 
have ttaan jrjdttf to Pamlt screen plotting unA outputtlng freauoACy retpontt dot* 
to tha printer, 

Proorae 9 "FUYfA" -16k- printer optional 

Datlgti flutterworth or Chebychtv Low-Pati* Hich-Patt. or Baivd-Patt Panlva 
Electrical Filters, Tha Input 1t 1n the form of attenuation, break frequanclet 
lite input and output Impedances. 

Prograe 4 -LA00CH" -l«k- printer opt larval 

The prog r a* citcuUtat the freque»cy responae of general netNorka which are 
In tna ladder topology. Fhli farm Inclwdei nott passive flltcrt. $o*js latitude 
1f taken In the definition of ladder because of the large nuster of different 
elrcentt permitted. This program It an excellent addition to be uted with 'FILTER' 
In the design and analysis of passive ft-l-C electrical filter*. 



Don wllHeee 

6B Micro Journsl 

5900 Caaasndra Sslth tad 

Hisaen. rw 37143 

Oecsnber 2, 19B2 

I «■ pleased to announce The Hld-Aeerlca Color Computer Bulletin 
ftoerd Syatem. ino«n as 'HACC-NIT*. 

located In kensaa City. Missouri . tha system la run on a MX Color 
Computer, ualng 3 Ahugart disl-drlvea and an sutoenaeer atMem. The 
ayates Is up 2a hours a day, eacept during timas ot erstee smintensnee 
and upgradea. 

Tba purpose of tbis AM la to providt a forum (or Color Computer uaers 
to aachange idaaa. hints and trlcla, problem reporta* notes concerning 
available sottosre end herdwsre, and •■ a general sounding board tor 
any sepoct ot the Ksdto Shack Color CompvEer. th« Tandy TOP-10IK and 
future Color computer 'look-all kee* . 

A progrss up-load and doen-load (esture is available. Tb* progrta 
do*n-loed currently ha* a varied selection ot programs. Plana are to 
include sochine-lenOuege xoutlnaa in tha down-load, end also tatt (Ilea 
ot additional lyaten documentation, such aa ROM addreaaea, lover awanry 
date aresa. etc. 

Uaera of the slatee can leave meaaagea for each other, leave notlcea of 
aqulp»em tor aala or wanted to buy. SeQueata of other uaara for 
inloramtien. and »ny )ntor*ation people a»y heve that would be g( 
benent to others, is el«ays welcome. 

An up-lood feature has been Included, -hlch can be used to eend any 
kind ol ASCII data to the tyttee. This can Include BASIC progress. 
Aaaeebler source code, teat files of ACS* addreaaea* etc. All date eent 
to the states elU be revLeeed before being included on the doen-losd 
directory to eliminate duplication*. SieUJer typea of i r, I oramt lona 1 
taut eay be combined into eaiatlng (ilea ehere epproplete. 

The MACC-KtT is just beginning operation, end will hopefully grow- Into 
a tytte* ol immediate uae to both beglnnlers and the experienced user. 
Any co— ante or) sysieai operation and featurea are welcome. 

The NACC-HXT telepone number la 1BU) J5S-HACC (6222). The Systee 
Operator la Steve Odnael. voice number is (B16> 356-2MS evenings end 
oealends. uaumlly until 10pm each night. 

Steve Odnesl 

ssoo test 7) Terrsca 

Karsai C.r j*. K.aaourl t«13J 
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Gentlenertl 



The first 09000 besed eechines ere besmnlns to 
•weir, Recentlwi we took dellverw on an nltoe ACS680O0 



runnlni Bell Leb'a Unix Ofaratini Swstee. The root was 
leas then 9l000/umer« 
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One or the tirml thing* we did wea to run some 
t)tnch*arXt . Of Particular lnttrtit wit tht slave Froirii 
from vol, Iv. No. VI1> Julw. 1902. (Also sea No. IX. > 
Tht 68000 ran thl a prolria In 4.3 sec . • co*raMd to 22 mac 
for tntrol C on tha 6609 and 1S.S nc> for Whitesmith C 
on tha Z90. Nowivtr ■ this is flow colored to tha 2 sec. 
it tshe* to run o#> a S30*000 Zlloa Swstem 90001 

Thara ere toil offsets . A* a practical matter* 
•o*t proiriai tffnd to ba I/O bound* and hara ut find tha 
Altos to hava disks that ara 2.3 times as fast as tha 
Zlloa. In particular* to do 1000 seouentlal write* 
followed t>« 1000 saouantial raads and 100O randoi reeds 
of 512 bvte record* take* tha Altos onlw 21. 3 sac. Tha 
Zlloa toko* 32.4 sae. This performance results aoitlv 
froa the use of eiaht inch Ouentua drives as ornotad to 
the mych slower 3*23 inch drives others are utinJ. The 
aluaia is clear. With Unix, the disr.s are tore important 
than tha chip. 

Returnlna to cpu bound process*!* the pertlcular 
ia»*leaentstlon of tha I iniunt and Operating suite* can 
be laportant. Zlloa has had Unix long enough to have 
optialzed the C compiler for their hardware. Altos is 
still uiini the standard version. 2i loS keeps as much of 
the start- as poaaible in reenters. This 1* not standard 
practlriF and in fect« can hinder Pointer manipulations. 
On the other hand. It can make the ewstea verw f ««t . 
Final I w* the 69000 la presently too fast for the available 

on the Altosi further slowing things down. When Altos 
gets their compiler optimized' obteins fester chips and 
aovas to the 12.3 Hhl c»u> their cpu bound procagsmf 
should be competitive with anyone's. In the meantiee* 
the overall performence of this swstem seems to match 
that of machines costing five tiees es much. 

Rumor hes It that a smaller machine* which will 
handle about five users end compete in the *3-10i0Q0 
eerket is on the wew next Sprins. An 0006 eodel has el- 
resdv bwwn announced' so tha 60000 modal should not be 
far behind. This machine should be verv ettrective for 



1*000 HAUD with several prorreaa at 9600 HACD (without 
the TC-3 7 would osrve given up this flWTPC system goon 
after T boufht It). 

2. Fisher CH-110 iter© cassette deck. 

3. Netroniei professional keybo rd« Tldee dlspley hoard, 
%tA modulator. 

••, RCA television* 

5. Okideta Mierollne 8?A printer. 

T have tried everything I earn think of to make thle 

Printer work with the MF-B2. 7 even a«nt the MP-S? board 
i«k to the factory end asked for •one help with routine! 
to mmke It work . they did not Acknowledge receiving tha 
request. They Mid there ems nothing wrong with the Interfere. 
T slse sent the Wcrolln* B?A hmek to the factory wMeh *n 
retorned In eight deys. I figured It wou ld be some time 
before receiving nytning back froa avrpc. Being In a 
hurry to try ttia printer, I bought a Commodore Computer. 
There vms no probles getting the rrinter to work with 
The COBspodore, and 7 was pleased. 

The KP-S2 cents back one nonth after 7 sent It in. 7 
have been unable to aeke the two work together. I even wrote 
TSC for help, they sent driver routines to be used with 
Flex, that la ell. 

7 have the printer now running on 8 bit word, 2 atop 
bits, and no parity. This Is tha way X would llk-e to use 
it with the XP-S? and TSC hsalos. 

I would appreciate help In this setter and would be 

flad to pey for It. I al so have a local friend looking 
or help , tie has a SVTTC 6800 unit and wants an 8K basic 
by SVTTC on Kansas City Standard tape. He sent a check to 
8VTPC but they returned Ma check aaylng the tape bmsie 
Is no longer available. Where Bay ve find thla basic 
end what Is the price? 

It appears to ate tliat sons companies are So called 
upgrading themselves right out of business. Host of us 
have to start with basic unlta at reasonable price and 
expand from there. Wa need lots of support from manu- 
facturers. If wa cannot get help froa the oanufacturer 
wa will go eslewhere. A company will cease to exist, let 
alone grow without public concent. 
Thank you Don. 



Sincerely, 



Qt*f 



. 



' «-■ t ,-r <_ 



Robert 0. Peirce 

123 w. Edeewood Dr. 
MC rturrew PA 13117 



«P€CTRU»« PftOJCCT© 

93-13 4* DPtlVC 

aaDOOHAVCN.N.V.Ii42l 

Voice line CSUIia41 -4047 

Oft* lines <JI^J44|-57W/17*A 



mow To Upgrade A TOP 100 To 64K 
By Baa R09CN O* SPECTRUM PfiOJfcXTU 



THE 6S09 COHTAJUQN 



He, 

109 Cfaroijn avanue 
Ballsborv, rtaryland ?T«C1 
C3W A?-6?02 



Pear Don* 

I am writing to tell you of ay new book "THE 6409 aoHfAKlON-. 
Although thara are one or two books around that deal with the 6809 
now, whan I started work on tha project* six month* ago* there vera 
nonet I have always been a keen 68 user and was one of the first to 
have an SWTPC 6800 amen In the UK back In the good old daya when 
computer* wars real emsouter* (I.e. neatly electronic* and HIKbUC!). 
Along with others I a lowly worked sry wey up the tree froa cassettes 
and *K BASIC to Disks. FLEX and a CIMIX bo*, vtien the 6H09 arrived I 
wai pleased to discover that I had not been wrong sticking with tha 
SSO pua. And the uee of an 5100 machine at work also helpod to 
convince me that 1 wn right! 



The tOpIOO has a different RF shield cover Oo* tt» Qmlor 
Cc«©fter. It only covers the &4B3 end the 6 mm maty chips. Vou 
have to go underneath tha board and straight*" out 7 luQa that 
• re bent parallel to the board* rou can then r o* *a7 vj e {he^taf 
nhield. The*-m arm 3 Ju*pmre to move 'roe I6K to o4K- tW O* thee 
are to thm left o< U2I and the other la aoovm U24. Also you have 
to add) a lumper thai in to the left o# U17. T*ha*o rwejovm 
capacitors C5«3 ,C&0, C*2,Ci.« , Ct6, C66.C70 end C72. That's It,? there 
■ »• no Jumpers to rtOOh up and pms to bmno uc to accMI thej 4m\X 
64*. hod I * icat ions in this ne- board (only on TDPIOO cona^ttrti 
helps elieinate those antra step*. So*e other observations mbovt 
this n*M ooJrd. It dim • net chip #or the) keyboare> PIA. The 
«4Z2 msb added to eliminate hash during mttrupti. Tba chipe- 

hava dlf'ervnt. number* trtSn found in the Color Oa*yut«r 

Technical Manual. The t-o PIA's are no** U17 intf Ula Instead o* 
U4 and UO. There ie also a better- rmlay for the cassette than 
■•*>* u**fj previouvly. **y 4ln#l coamssnts Is that this bo*rd ie 
easier for upgrades and better oeslonao than the nefi*** *0* anct 
■C- boards. 



TOO Carolyn Avenue 
December 3, 19&2 



Mr. Don Will lama 
•bo 1 Klcro Journal 

p,c. boh au* 

Vlxon, m. 3731*3 

Dear Mr- Vllllaaal 

T need some help. 7 need routines to Initialise 
ay KP-J3 at BD00 and list s prograa to ay Microllne 624 
printer, also T would Ilka to run s program to the printer 
using T8C cassette basle. 

My systaa eonslste of the following! 
1. SVTPCt *9/A with 9&I m. KP-52 serial lnterfeoe 
with i port at BOO and B Port (control) at BDOOU, 
JPC TC-3 lnterfads at gO**0 with Motor control and 
C*M/3 mt f^ 00 1" B vtom running most of tha tlae at 

'69' Micro Journal 



After writing a few articles for some of tha UK computer nasaxlqea on 
the SSO and tha 6809 I decided to urlto a ahort book on explaining 
eooje of tha software features of tha 6809. After spending ao long 
converting aany of *y own 6800 prograna to tha 6809 you can underatand 
why thla was tha first chapter 1 atarted nock on. Motorola nay say 
that conversion la saay but there are many thlnga that can go wrong 
that Motorola never thought of. Believe It or not. this la the 
chapter I parsonslly a»at use! 

Tha teat of the book deal a with tha aorta of topics you'd aspect In a 
machine coapealoni- history, architecture, addressing modes and the 
instruction set (fully cossaanted). A chapter on programming atyls 
trlea to point out the strangtha of the 6809 and how to make use of 
than. Inttmipti are alao dealt with from the point of view of the 
progroaasar In yet another chapter. 

Although I sat out to write e book for ptograassers, j felt that a 
chapter on hardware wae neceaaary. ah too often have I cone acroas 
6809 uaare (eapocially In Induatry) under the lapreaalon that hardware 
coasts only froa Motorola! So I have tried to give an lapreaalon of 
the SSO bus and what's available, lncludlos syateai software. (I have 
to admit to being a FLE* freak f) ' 

To cap It all the whole book wae produced ualag an SUTPc 6809. TSC'e 
tent editor and typeset using a 6809 program I produced epeclelly. 

After sll thle I wanted to find a publisher who could market ey book 
for e reaaoneble price and* having prepared ay photo-ready copy, ey 
aeareh lad am to Babanl rubllehlng. The reault le a coapsct volume 
costing only XI. 9S (approximately 1*,00!) which la cheap enough to buy 
s new copy when the old one falls apart from over uae. 



rVKtS 



cis*i>o 



Bt.t wi.h.i 



Kin. Juii 

Oak TTta Cot tafia, Uooohall 

Aikrlu, Lcrbum 

K Yorkalilr. . Exit 1 and. 
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:-■■ <]■■ ti tn'MT or 

Valt i? 

TraErbaa Rwl 
Ortcn Scuuwit* 



■ ■>- jfiol r r/TB 



POB MBHIffl I 



It vlil tha Tint Dol 

fc»n u the riMt aim 



Thm a*»ro*»trt qT lnAflrtnr L* to rifuo* uip to Tatr rf tiSa no* AKI88 30/394 
OP calmer vysitn i(rQ«Mni ttsdiait Pnctlel aitr* untor lis "*wr (or 
[nnottlnt** nfiMJ 

•v»tea lob* leatxllaJ Id ■ CP'm m*v>rr <ub 
0* ■y*t» K» be b»dcaJ UY Pc*. 

H»» AH1B 2J/3M uaea the lnuat 3»TP 9 P| M COEpvicr. fttan.as Uw OBlKJJC 

(TJwn-iui*) opvratij* ayaiaa with Wk UN. ifeAinjj vtoruc iAct^s« • x> 

a**xfiy ta ».aa Jo** aiootaator aim. » 20 -» tape «*rtrt»JC» »r<*.t*a Uall km* 
il.3M)l to* flojv* dl-at fJri*»a, TVq iot«)lli*«tt VUJ. aoa a MO cpa 
pr]at«r »p» balnr prodded «iui narti aywiaa, Tha » aw taka up to 13 

Tha Ann (9 oof tamr* *** tar-ao ap#£i fi<*ilj OMlOtad to txmoutmrim 
•dUDtstfBtlcn la Uw OPu minfgty- tt l*ci«#t» proa/wo f or ejft/aax 
r^lltsn, («»»WUv» nrdlctna. jaile-il rr^n, repeat pWJHCrtVt 1 as. dr-jR 

um u»irilf, f*ti«i Motozy taktftS (MIOIIB) «»1 «rt pnntiw. 

The ri/vi imm sofiae araia* i« to t» 1p*ii*u«i at W»* &!«n* Raaith 
Cwttv. Lender •*, >*t n 7»rda fra the <rfftoa*> << lAIEt trJoraattc*. 
Thaaa Hw»lU» Cmtna er» • f iw-tmrtwrr* practloa vltti Mr 13,000 pau*nl«. 



OM GPb partielpattaK rill alno So Inrolvad Is tha> t/alualfo 
"•ttdr* for 0P» aJiaax". alao rm*«» fey Uw Ool . 



The fair eyvtaaB *1 1 1 ctmt Utt Dol 010,000, 



for rimtir-r Iti-to 

Tta Ondl. Afiira rata 

10 annoy Ma 

jell* vu ftutcn. In ten 



profM* i(v thf 



•ilke HlttAouft, T»o? Pn 
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IPUTERWARE" 



Mktrocompultf &*.*■ «nd &Offvf*f* 



Coop u tore- aro" Introducoa Itl SPACt AKBUiH on coaeaf to and 
disk tor tha Radio Shaek Color Ccaputor and TOP SVitoa 100. 

Vow'ro In • crafor'l voll«y on 1ho plaint Orgath doing 
rout'no vurvtll I ancOi Hour jntt at ro»»cnit»r of tha Vol ax tan 
Protactor Float) »K«ft a cloud of Baraudrno tvrror I ft ihlpi a*buah 
yovr atatlon. Thalr ffrft attack ha* loft rou alth no vortical 
BODitart, Mai tlap your aovooont to turfiet iiniuvin. Galaxy 
■ •rlin traattat tattrict yowr ■aapont to only tha ahort-nrtfla 
• hatara. But that ' ■ anouph to daatrov any attackilao ipaca craft 
that dotcanda cloia anough to drop bOaiOft. 

Tha anaaiy B* n B ■■ * collection of aggraa»(va hpodtuoa from 
throughout tha galaxy wtlng a varlad colioctlon of htjackod 
craftf Including tranaporti, hi I ok art-, boo bar »» t] I ppar k, 

aplnnan, and avan tlagahlpf. 



CLASSIFIED 
ADVERTISING 



CLEARANCE SALE: COMPLETE SWTPC SYSTEM INCLUDING 69/A 
COPUTER WITH 56K, DUAL SERIAL I/O AND PARALLEL I/O. 
TWO DUAL DENSITY 5 J/4" DRIVES WITH QUAD-DENSITY 
CONTROLLER THAT WILL HANDLE FOUR OR IVES. CT-82 
TERMINAL, CONNECTING CABLES AND ALL MANUALS. 
SOFTWARE INCLUDES LATEST FLEX (2.8:3), TEXT EDITOR, 
ASSEMBLER, TEXT PROCESSOR. BASIC AND XBASIC. FIRST 
$1450. -TAKES IT ALL. 

MARTY PETERSON, 327 ELM ST., QUINCY, ILL 62301, 
(217)222-8200 BUSINESS HOURS. 
»*» 

$475. ALL- 80 X 24 W/PROG CHAR.48K W/8K INSTALLED 
4K RAM(2 EACH), 2708 PROG & 2 EACH 8K EPR0M, 6800 
CPU. MORE W/S0FT. 
LABOMAR0. 1541 SATURN BLVD 207, SAN DIEGO, CA 92154 



PLCASt FIN0 CNCL0SE0 CHECK IN I H£ AHOiMT OF i *#.50 IN P1VNEN1 FOR 4 

I «*»» EITEaSION OF NT MESEN1 SUIUKIMIO*. I mvl CKC10SE0 1 CWI Of 
PV MILIKC IA9EL fa 1SJIS1 TOU IN IMS M[HO 

I ENJOY KEiOINC ?*« JOOBN1L AND I HDFC VOU CCNFINUC TO M VERY 
SUE TIVE IN ImE AOS IrtflCM YOU NHL ACCEFI. 

t tJNIT naff THAT THE NANUf ACTUHE.^ OF 61000 FdUIFHENT AMI! IE THE 
jarOIFANCE OF ITAtfllAOl JAM OH OF IUS AHO OFF « »i Ixr. '..;. F(« HI THAI « 

II C0N1UDEIS A1E NO lOftSEH 1 SOL INTK CJIDUF. THE DE FACTO IIAAOMO Of 
THE FUTUIlt alll « THE *Nt (US AND A IMIt OFCFATING ITSTED. THIS HILL 
AUDI .MOO USEAi TO UFCAADE FUCK J. AIT ADODESSlFlC 10 II III ADDRESSING 
■Kl NOTOAOtA ANWUHCES THE ENHANCE NCNT. IT 1 1 NY ffSUNt THAT HOF1C 
PFNDOHUS AND IGAH0S - 1 IF. FIF AVAILABLE TO IFiE USER If THCV AOHCftt 10 THE 
tNE flUS AND uhli, THE .BOOO It THE MICRO OF THE FUTUHC. THE SYSTEMS 
MIME) THE AROOO CAN K SIHFLE OR COHRLEI AS tHE UltR FJISIRES. THE 

COST OF THE .1000 CHIP IISCI' HAS MORPED [UNS IDEAiBLT IN THE FIST 
TEAR. THERE ARE A NFJNgER OF SECOND SOURCES FOR THE CHIP AHO UtllU 
CF THESE SECOND SOURCES Ui PRESENT!.! DEVELOP INC PEHIPHERAL CHIPS NlTH 
■ CIDROLAI 1LESSINC. THE IECHHOt.DC¥ Hill RE SHARED III TH THE CIFRTR 
SECONO SOURCE PARTIES. THE COSTS Mill IE 0R0.P1NC ALIO. 

THE UNE RUS HAS 1 CONCERTEO EFFORT .EINEEH IKITOROLA ANO IHESE 
SECOND SOURCES HHICH INCIUOE SOKE FROM OVERSEAS. NOTOR0LA MILL 
1UFP0RT tOTH THE KERURVS ADO EHE «HE SUS. THE >a| THIS USES A PIN 
AND SOCP.ET ARRANCENENT TO CONFIiCt HARDS ID THE MOTHER ROARO. NOT 
COMPATIBLE WITH THE SSSO DR SS.4 DUT II IS FAMtllAR. THE CARD HIES 
A1E SIAMCIARO EUROCARO DIMENSIONS. CARD PRICES NHL COME BONN AS 
■ORE MANUFACTURERS START PA0OUCIN0 CARDS THIS YEAR. OU* •OLD> 
ttOO AHO AB« MICROS 00 NOT HAKE 10 BECOME OBSOLETE. IHE< CAN BE 
UTILIEEO AS PERIPHERAL CONTROLLERS. MyL T IBUS.SS4A BUS SYSTEMS NILL 
SLOFJLY BECOME UNPOPULAR AND THEREFORE IHEIR CARDS MILL If RORE COSTLY. 
II LEAST ONE FAMILIAR MANUFACTURER IS REEMN6 A CLOSE tit OH VIE 
DEFELOPMENTS ISHOUE '.irJ.li BROADCRSIINt I . THERE MAT BE OTHERS IDOIIHIi 
BUT RELUCTANT 10 TIP THEIR HAND IT IHIS IIMf. HE AS CONSUMERS JAICHT 
CC NELL IC OELAY A BIT IN CCVWITIIN« OUR SELVES. 

Pita THE POOR S10O BUS USERS. TNET HILL HA»I TO START ALL OVER 
IN ROER 10 JUMP ON IHE A800O BANBNACON. THElFt BUS HILL NOT SUPPORT 
THE HIGH CATA TRANSFER RATES. 



SWTPC: NP-R $60; MP-S2 $75; MP-L2 $75; MP-N $45; 
MP-LA $25; MP-32 $125; 6809 + 8KB IMPROVED POWER 
$300; GIMIX: 32KB $200; PERCOM; CIS-30 $50; 
REASONABLE OFFERS ACCEPTED. 
603-774-7762 TIL 10PM EST, MANFRED 

*** 

SWTPC 6800 W/24K, MP-C, MP-S, MP-LA, SWTBUG, CT-1024 
TERM., AC-30, GT-6144, JOYSTICK, PR-40, 

DXUMENTAT10N. $350.00 LEEOEX 12" MONITOR AVAILABLE. 
WILLIAM TANT, 1723 00-AH-BAR ST., ROCKY MOUNT, NC 

27801, 1(919)977-0322 

»*» 

ARCADE BOARD WITH F-BASIC $300., HAZELWOOO VC256 

$200. 

DAVE HANON, DAYS (615)698-3337 

*•« 

MEK680002, 2 M68MM01. ) MMS68104, 4 MEX68WW, 2 

MOTOROLA CAGES W/BACKPLANE. $200. 

S.D. SINKLER, 100 PINETREE RO , RADNOR, PA 19087, 

(215)687-1044. 



SINCERELY YOURS. 



tARRY/^EAYER 



LARRY UEIVER 
tOOA CAIN COD 01. 

XCHI 11 RS ifJUF 



FOR SALE: SWTPC 8K STATIC fViEMORY BOARDS, $35; THOMAS 
INSTR. 24K STATIC, $70; THOMAS INSTR.. 48K RAM/ROM 
WITH 24K, $150. ALL 2MHZ, 
STEVE SHERMAN 303-666-6058, EVENINGS. 
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60 mOK) MUWL PROMS <m OlSX 

Disk /I: FILESORT, MINICAT, MINICOPY, HINIFHS, 

••LIFETIME, •POETRY, •fOOOLIST, "S3IET. 
Disk /2: 0ISKE0IT »/ Inst. A fixes, PRIME, VRM0O, 

"SNOOPY, •FOOTBALL, ••WEXPAMN, "LIFETIME. 
Disk #3: CBUG09, SKI, SEC2, FIND, TABLE2, INTIKT, 

OISK-EXP, •DISKSAVE. 
Disk /«.: MAILING PROGRAM, *FINDDAT, •CHANGE, 

•TESTOISK. 
Olik /}: "DISKFIX I, *0ISKFIX 2, "LETTER, 

"LOVESIGN, »^LACKJAK, •"BOWLING. 
Disk J*: PURCHASE ORDER, INDEX (Disk file indx). 
Disk 47: Linking Looder & RLOAD, Harkress 
Disk n. CRTSET, Lanphar (May '82) 
Disk #9: OATECOPY, 0ISKFIX9 (Aug '82} 

NOTE: All are as published or received by 68 
Micro Journal, soma have fixes am) patches. 

This Is a reader service onlyl No Warranty Is 
of fer.»J or Implied, they ere as received and are 
for reader convenience ONLY. Also 6800 and 6809 
programs are mixed, as each Is fairly simple 
(mostly) to convert to the other, 

PRICE! 8" Disk 119.95 - 5" Disk 117.95 

6B MICRO JOURNAL 

POB 794 

Hlxson, TN 37343 

615-842-4600 

■ Indicates 6800, •■ Indicates 8ASIC SWTPC or 
TSC - 6B09 no Indicator. 

MASTER CARD - VISA accepted - Foreign add 
sufficient postage surfocu or air!! 



UV EPR0M ERASER 



* biMMiin*) u< 



• «*i minora I 

• e»w m wimmt imi mt mi km. <*. i 



$49.95 




INDUSTRIAL MODEL 

0UV-T8/2N 

S68.95 
WITH TIMER AND 
SAFETY SWITCH 

0UV-T8/2T 

$97.50 

INTELLIGENT 

PROGRAMMER 

STAND ALONE 

RS-232 

* (BJABIi 

* EASY COPY lie 



PROGRAMS 2508 251B, 2532. ?7l6 J7C16. 27C3J. comZtiBU 



dm p cws-m , nmt.cnt 

FLO HJIHUMIJ, IMS 
VflQGfU MU«N(f 

pftci itKiuexs 
PtftsoHAirry uocvu 



2732A. 2758. B748. 8749H. B748H 
OPTIONAL MODULES ?S64 2764 87S5A, B741 
. fTMtuac an naavumaam 

• upiom. wemoM ■ actoeoui on biu ho hwu 

• ■cnonoctuoa iuib • 4 > mtirmi mi 

• » aw awn t mew eee w trr niunmm 

SOON TO BE RELEASED 

mommy* I2IX Version SSM. 

LOGICAL DBVICBS INC. 

781 W OAKLAND PARK flLVO • FT LAUDERDALE. FL 33311 
Phone Orders (305) 7764870 • Tel. * as of 1/1/1983 (305) 974-0987 
■k. TWX: 5109559496 



$489.00 




MIDDLE -C 

$99; 



00 



Tbi ooly 6809 C coapilar ntar thia priea wfcich aupporti 
aaparata cowpilacioo of feodulaal ■Uqoirca 31* of mar 
aaajory, addraaaad WOOO-57ITT, FLIX9, aod vara ion 2 of 
TSC'i aaaeabler. 

Purchaaa of ltvtl 2.0 iocludea fWtt update to 2.1 t 

COMING 800*1 A trua ralocatiog ancro-aaacubler for a 
fractloo of what you would aip*ct to pay I 

XEFERENCE8 POI TH1 PtOFSSS 10HAL P*0C*AKMH* 

w/Middle-C Booka ooly 

Tha C Prograaaaiog Laoguaga $13.00 $17.00 

So ft vara Too la 15.00 17.00 

Softwara Toola io Faacal 15.00 17.00 

C Notaa 17.00 19.00 

&>«cify diak aiia, Pricaa good until March 1st, 1983. 
Outaida of North Aaarica. plena add $3.00 per order ♦ 
31.00 par book for air sail. Add 32 band ling for Viaa/NC. 
No purchai* ordara, plaaaa. Ta&aa raaidaota: aalaa taa ia 
$0.25/diak, 51 oo hooka. Sand EASE for curreot Hating of 
public doaaio aoftwara. 

TL£X9 ia a tradaaurk of TSC. 

word's worth 

P.O. Box 28954 
OHM. Tcxm 75228 

(214)3214285 



MDOS COMPATIBLE 

PRINTER INTERFACE 

PARALLEL/SERIAL 
IIIM ifill 




. FTH-3 

' Ceraptoltiy Molwtli fXORowr comMUNe ■ no joflware fulcnns reotHred 
' 3 mwtn 91 opwiiwit CwMrono MraJM. RS-2S2-C. and 20mA aiirtnl loop 
■Ibjudiiln "0 <M m GOO 1700 2400. *M0 ind 9600 
> SS-73JC runoihikifvj - CIS or XOKaOf F (DO.'DCJi 
21 niA hmdinikmg . XOH/XOTF (00)003) 

AuemOM and 1»1k) (Includes ill c*D*H) ,. (34900 

Bail B«fd »/0owm»ni»rion 16409 

803-879^228 
CONCURRENT TECHNOLOGIES CORPORATION 
P.O. Box 1143 Taylors, South Carolina 29687 
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WINDRUSH MICRO SYSTEMS 



ALL-W-TWO EPROM PROGRAMS 




• *vc*4blr t*i> noil vrr>«iH» fPfiQ* PftQ&n.WtH *.*«H*bl*. lnlrrtac*a 
It *p1t»art for riOJIC'tar . II (full/ •ddrtitabUJ «VxJ ss-30 but mtf«t. 

• PROGPAKWES AfcO VCBIFftS JJDB/27DI., M 14/27 14 <S1«LE AHP m I -Volt 

'*ptt> m?, ?7,m, m^A. «6t, ?ffci *hq r«t t?a< tr»$29 *i« . « 

• > .> .> Ml |H«Ut loft 111 GN4L ' PERSONAL [ IT 1 HOMA.eS <- C. <- 

• PflCtlTJWWIP n*tftfi out to vow? vort AT** attf V ot T*ftt*iJ p**r t*bi* t 

. IMtllilVI C»«U»S Mt*V «Ovt DATA. BfUft, P»OC»lft. VMIFT IPBOMS, 

tiMHMFJ/CHAhM HII'tK< FQiKATUO ftURP 01 SOFTER. FILL OUfFCft. 

• Mir djimffnifd uif'j «-#«uat H/schfwl ( c-» i iDtgrf «i opvrol ton, 
PfOt«t»Uirnt ly Mntiriod PC6** V/Wl<**r rdHt S eonpon-rt ovfrlar 

• Sot for* artvrr-B *>«i(«f>Lc ft>c <rux ?/»). (s:a), <os-9i, «»d (mood . 
HI SOURCE FILES SUP*aJti. SP*city 0»/STS end disk tic* O* <yJfr; 



Binary fitf ciAft/tfPt I[ uiiiniti tupplitd «Uh gs-9 
111* alH*l lo*itrr ,uPO(iW «.Uh M90I vrrtlnn. 



<irilw. B'n.ir)' 



fULtf ASSIW-EfJ. OURKEO.lN* *** TfSlEB NO UTRAS TO But • 



MACE 

PL/9 



A co-re«H<Mm E»l TOR J ASiEWLlP .rUtrn fay tr«n*« Instt .Mcri 
t»n >rO>l 01 tn* Uln our or flcsvabiy 1*0^*9* progrj« 
{fenrlOPtirnl. llto«» oro^rtM to t* «nM»r-> «01 1 ttl* .M***lM, 
*rvd Of.buwte MllHOUT «var ffittri"( thr c.1sk n>«f«rl"fl irarfM. 
InCludr* PKAC* * EO-cp*iOfnt 4SD0/1/3 COI rp»/ CPOSS- aSSEF*l£«i. 

■ eo-r.jlOfnc [DlIOa/COWtLta/ef -9UC0EB wHtr.*n fa* <ir4r.cn 
Trcll . A sing l* lut CotwUer lh«l Or<XX><«* [w» tt »«n 

»*K»P#r»o>nt »«<Mnr <&0# output . Support* MFl; HAS It* SPL/P, 
«nd PASCAL •IfucluTei. bjnHt<>t» 6 oil JrVJ 16 bit 4'r^d AND 32 
Mt f tOJt tug a,*1 m irarl *M«i , FLEX I/O. ll**Hridj oe*fi, on a 
»c < cm lite fund torn I ibrjr* w/**ur t#J <netwa*d. 

DfCAUfb OvCPtftCWS QF I M| ASOVf PIOPUClS APE (U. PACES 
34/3c Or tHE 0CTO0E* 19« ISSUf OF *6A RlCtO JOUimAL. 

Thf »i-E> <<«rs4orv of t** J«p*B NcCosh L t* towlltf lh«t nai 
ert«1,^ll7 4«>cL«8«d lor WJlFLE*. 3vt>tro^lft «ll *(' J*t4 t r pr> 
rn<ru1 MioiiC, 'do.jb [•■»*, jnd 'toil • * If ld» ' . Pt-odutri v«"f 
flf1tl*M »ttMrt» l4r*4wia« ICV'C* OulWil. Ihr T|( f«l&c*t1r>e 
iiifnblrrilimk »ng lo#Ocr <Sf>09-t7) 14 'rcomowid H )-Ou w>ir> 
(6 n^i> «»al«u*> »*l* 01 C'» *bi 111) to or«*>e« tiBra re ■»«,(•«. 



PUIF CtnElLdri trUCD (ftftOV Ull OWf J .,,,..,,...,,, .1 D*,(30 

Pt/9 tlr>ci»Ofi rUTHS o«fi*9*) . (6«0* FLSH ONLY) S198.00 

•C (A S*ti MO* FLI* -v**!*" i» r»OUir»fl) T *i«.00 



5-3#> AIL- In. two, U/onr vrrslor* fit tolt«jrr rtrUtri. 
CXOHtlirr ALL-lfl-HW, ifcr vrrktor *i tott^ar*- d"v«rt. 
MflhAlE D(tlv|lt$ (or a ?r*J, Srd or 1th OP/SvS 



-JJ7$.00 



PdilHl 



I AH s-JO IEEE-4M J 

TALKEft/llliCMin/COAirtlOLLllll 
MILL W AVAKAM-C SOOtlt I 



WE ARE A STOCKiNG DtSTRtt/TOR OF SSB,G-MIX,TSC & fMCRO^VRE 
GtMIX IS THE US/CANL DtSTRBUTOR FOR WMIRUSH. 



WORSTEAD LABORATORIES 
NORTH WALSHAM, NORFOLK 
ENGLAND NR28 9SA 

TtL: (0692) 405189 
TLX: 97360 SHARET G 



THINKING ABOUT 
SOFTWARE ? 



THEN SEND FOR OUR 
LATEST DATA SHEET 
AND PRICES 




LUCtDATA SOFTWARE PRODUCTS 



Lucidata Pascal 



Version 3.1 (UniFLEX*) 
Version 3.9 (FLEX9*) 
Version 3.2 (FLEX2") 



Pascal ROM Package (including license! from 



SoflwBre Utilities 



INCLUDE. XREF arid PROFILER 
plus media charge 



(6") )8") 

S300 
S190 SZ05 
S150 $165 

S250 

$ 25 each 
$ 15 $ 25 

$ 50 $ 65 

S100 $115 



COPYCAT copying utilities ICP/M 10 FLEX etc! 

TEKPAK Tektronix Compatible graphics package 

Prices include Airmail Postage anywhere. VISA and MasterCard 
accepted. (EEC countries should ask for Sterling price list.) 

"FLEX wd UniFLEXir. Iradanutlif a* T^hncrf SwHTI* C«>«utl*m 



luciddhd 



LUCIDATA LTD. P.O. Box 128 
CAMBRIDGE CB2 5EZ ENGLAND 
TELEPHONE (0223) 841906 



Color Computer 
Expansion Interface 



NOW SHIPPING! 




rfF^ 



COMPARE THESE FEA TURESI 

• mt DIIK COMPA7IILI — HO m«rl»««0(> rtqut'Kl 

• |M »m» 7 mm clrci* llor UK fi»»-E cwnpvltt) — NOmo*»lllllIli>M«ll) 

• fk»IMmi«m — Ortm fxinfr oi I/O — ).»>.> RS7JZ trtlltW. fat modtm. tic 

• iMpmrtmlan pvrl — ft*CU up to Tmvrm p*rlph*r*t c.r^I 

• Aluminum chammlm — mhivm — computmt ^M*« vn4t* _ rtr 0* toe 

— Room tor fi»m<Mr Cord mod up K 4 BVlpbfl eordo, 

• Addition*! I/O card. . . . 

■ CX3O40A fluid P.ftll.1 bO Vvn I i MUSI «*JJ SM«« 

> CXSOteA S»*KA Sjnl"«»lM»(V01f*. p^cn.m* |V«|*nH) 1 13196 

. . . mo9W mmi l o timf al KmeOmtmthm wmtl 

CX2S01A EXPANDER CARD IIKnavsiXKOU). %\MM 

CX 2*01 A EXTENSION HiatON CABLE K9.»S 

CX3001A ALUMINUM CHASSIS f«»L FWttHW Atom USE) »«« IS 

cx pr-i«ri»oinycro»*'OP>'«» — packaok patcl «>•*.» 

PA HSOFNTS 400 1% SAilS **> 
■CLIH » »f fl. Hvnn 4 IUMXK WM T* COJTIttin Al V I W I^.»rn Ul. OMMI I 




42 



'68' Micro Journal 



Master Control For Your Computer 

JOB CONTROL PROGRAM 



Features and AporleellOAl 

• parameter substitution 

» conditional branchine/looo conirol 

• error irapoing and recovery options 

• bu*lt tn leil eduor 

• tomotci ell commands reside in 2K bytes 

• co-iee+dani with executing program* 

" last, eiticieni machine language implementation 

• boih 6809 and 6B00 versions available 

• runs on all standard FLEX computers Including TRS 60 
Color Computer* 

• compatlWe with all slind r6 FLEX programs 

• Fully supported Cty the author 

• comprehensive, well wnitert 60- page manual with relevant 
examples 

• sovrce codw available tor customization 

• liberal license arrangemeni tor software producers 

• makeeompiex processing routines simple 

• peflotm me maintenance, backups easily 

• son wart producers make systems user friendly, easier 10 
use and operate 

• compiler dealers demonslrsle sotiwaie/herdware 
automatically 

• slmplily program development activities — allow your 
compuler lo run unatle det* For lonQ compiles, assemblies 
elc 



ORDERING INFORMATION 

• JCP *% available on 5 1/4" and 8" diskette tor 6800 and 6600 
FLEX compute™ (specify both) 

• Obese t code only. 129 95 (spec**! price good tor orders 
receded by Feb 26 196$ 

■ OMect * source. 149.96 

• Manual only, $12 95 (credited toward purchase) 

■ Please add tJ 00 SH charges 

" Colorado residents add 3% sla e sales lax 



by Peter Murray 



JCP Coordinate* votir FLEX compulir 



A New Year 
Special 
Price 
For JCP: 

$29.95 

(Object code on 
FLEX diskette, 
plus 60-page 
manual) 






I '"■ I 



X 



x EMU '<•' 



B.MISJ 
flSOQIUMI 



l,fH ftBlTTf rJ 




Scientific Instruments 

MM N Ur*. Lane. *e*» 9 
Fan CosW. Catmmkj 80*24 
1303)484 1913 



See July 1960 

'W Micro Journal 

review of JCP 



Trademark CredJla 



Wile I it JCP? 
JCP 'tetd-lested by satisfied usats tor over 1*0 years, ra a 
program which loads into memory then controls operation ol 
the computer Sequences ot FlEx programs utilities, 
language processors, elc areeieculed, wilh JCP supplying all 
parameters. options, and oparstor inputs as required (or, 
allowing direct operator input. <l desired) You define a JCP 
procedure |lob stream) once. I hereafter, you type a simple one- 
line command >o Initiate Ihe |ob You don't have lo remember 
all those operationel details required to run a routine joo. Jusl 
tell JCP lo run a procedure JCP even handles error situations 
under user oollons — JCP can handle the error or can BREAK 
logrve you in* chance 10 look at the situation take corrective 
action, inert CONTINUE the procedure Irom the point ot 
Interruption 1 JCP allows condmonal branching within a KK> 
stream JCP will substitute parameters into the K* stream, 
avowing general purpose procedures to handle compfei 
compiles, assemblies, link edits, sorts end so lorlh JCP puis 
you In control ol your computer! 

Coming Soon 

• Bullerad Serial interface <S9-30) 

" Buttered Centrontca Parallel Interlace (SS 30t 

• &IK (expandable to i?SKtPr<ni Spooler ISS30I 

plus other hardware and sollware products lor SflXK 
computer ti 



FLEX is a registered trademark. 01 Technical Sy terns Consultants, Inc. 
TR&60 Color Computer is * registered haOrma/k ot the Tandy Co#P 'Frank Hogg 
LaDorsi Dr> *uppl tee 1 w 11 on ol F L EX whtcn f u nft on 1 ha T RS-80 Col or Coin p u r ■* 



*> 



IBMPACKiorUniFLEX 



Adapt your UniFLEX system lo mainframe computer systems) 

FORMAT/REAO /WRITE IBM 3740 DISKETTES 

• formalfftm lormats diskettes to IBM standard formal. 

• raadlbm displays directory ol an IBM diskette 

copies files from IBM diskettes lo UniFLEX 
files. 

• wrlteibm copies UniFLEX fifes lo IBM diskettes. 

• dumplbm displays the hexadecimal value of a sector 

on an IBM diskette. 

ASCII-EBCDIC conversion can be overruled. 
Very simple lo apply 



ANDRO-DATA 

KafttonMtratM 100 

CH 8M» HORW |BaH 

Switzerland MS* 



$ 125- 

Check or VISA 

europe add $ 5.00 S&H 

overseas $ 20.00 S&H 



Please specify your UniFLEX serial-number on your pur- 
chase order. 

UniFLEX Is a trademark of Technical Systems Consultants. 



SDS IS YOUR 



CANADIAN DISTRIBUTOR 
FOR 68000-6809 MICRO 
COMPUTER SYSTEMS 



SOUTHWEST 
TECHNICAL 
PRODS CORP 




SUB SMIL 




Industrial controls 

Complete business software 

Peripherals 

SS-50 - SS-S0C Memory Boards 

Extensive software; Editor-Assembler, Basic, 

Fortran. Pascal. Business and Professional 

packages 

Discounts for dealers 

Write for FREE newsletter 

SDS TECHNICAL DEVICES 
P.O. BOX 1998 
WINNIPEG, MANITOBA 
R3C 3R3 
TELEPHONE (204) 589-7507 
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TEN MOST-ASKED QUESTIONS 



TM 



about DYNACALC 

THE ELECTRONIC SPREADSHEET FOR 6809 COMPUTERS 



1. What la an electronic spreadsheet, 
anyway? 

Business people use spread-sheets to 
organize columns and rows of ligures. 
DYNACALC simulates the operation of 
a spread-sheet without the mess of 
paper and pencil. Ot course, correc- 
tions and changes are a snap. 
Changing any entered value causes the 
whole spreadsheet to be re-calculated 
based on the new constants. This 
means that you can play, 'what It?' to 
your heart's content. 

2. la DYNACALC Juat tor accountanta, 
then? 

Not at all. DYNACALC can be used lor 
Just about any type ot lob. Not only 
numbers, but alphanumeric messages 
can be handled. Engineers and other 
technical users will love DYNACALC s 
sixteen. digit malh and built-in scien- 
lific functions. There's even a buill-in 
sort command, so you could use 
DYNACALC lo manage small data 
bases - up lo 256 records. 

3. What will DYNACALC do for ME? 
Thai's a good question. Basically the 
answer is that DYNACALC will lei your 
computer do just about anything you 
can Imagine. Askyour friends who have 
VtsiCalc, or a similar program, just how 
useful an electronic spread-sheet 
program can be for all types of house- 
hold, business, engineering, and scien- 
tific applications. 



4. Do I have to learn computer 
programming? 

NO! DYNACALC Is designed to be used 
by non-programmers, but even a PhD. 
In Computer Science can understand il. 
Bulil-ln HELP messages are provided 
for quick reference lo operating 
Instructions. 

5. Do I have to modify my system to uae 
DYNACALC? 

Nope. DYNACALC uses any standard 
6609 configuration, so you don't have 
to spend money on another CPU board 
or waste lime learning another operat- 
ing system 

6. Will DYNACALC reed my existing data 
fllea? 

You bet! DYNACALC has a beautifully 
simple method ot reading and writing 
data files, so you can communicate 
both ways with olher programs on your 
system, such as Ihe Text Editor. Text 
Processor, Sorl/Merge, RMS data base 
system, or olher programs written In 
BASIC. C, PASCAL, FORTRAN, and so 
on. 

7. How faat la DYNACALC? 

Very. Except for a few seldom-used 
commands. DYNACALC is memory- 
resident, so there Is little «~ci. I'O to 
slow things down. The whole data array 
(worksheet) is In memory, so access lo 
any poinl is Instantaneous. DYNACALC 
is 100% 6609 machine code for blister- 
ing speed. 



8. la there a veralon ol DYNACALC for MY 
ayatem? 

Probably. You need a 6609 computer 
(32k minimum) with FLEX or UnlFLEX 
operallng system. A version for OS-9 Is 
also In Ihe works. You also need a 
decent CRT terminal, one with al feasl 
60 characters per line, and direct cursor 
addressing. If your terminal isn't smart 
enough for DYNACALC, you probably 
need a new one anyway. The UnlFLEX 
version of DYNACALC also allows you 
to mix different brands of terminal on 
the same system. There's also a special 
version ot DYNACALC tor Color Com- 
puters equipped with FLEX and Dala- 
Comp's F MATE A version for Frank 
Hogg's Color Computer FLEX Is also 
being done. 

9. How much doea DYNACALC coat? 
The FLEX versions are just $200 per 
copy; UnlFLEX version $395. Foreign 
orders add $10 per copy tor postage. 
We encourage dealers to handle 
DYNACALC, since It's a product lhal 
sells Instantly upon demonstration. 
Call or write on your company letter- 
head lor more information. 

10. Where do I order DYNACALC? 

See your local DYNACALC dealer, or 
order directly from CSC at the address 
below We accept telephone orders 
from 10 am to 6 p.m., Monday through 
Friday. Call us al 314-576-5020. Your 
VISA or MasterCard Is welcome. Please 
specily diskette size lor FLEX versions. 
Software serial number is required lor 
the UnlFLEX version of DYNACALC. 



ORDERYOUR DYN ACALC™TODAY 



Foreign Oeelera: 

Australia & Southeast Asia: order from 
Paris Radio Electronics, 7A Burton SI., 
Darlinghurst, NSW 2010 Sydney Tele- 
phone: 02-357-5111. 

United Kingdom: order from Compu- 
sense, Ltd.. PO Box 169, London N13 4HT. 
Telephone: 01 -682-0661. 

Scandinavia: order from Swedish Elec- 
tronics hk AB, Murargatan 23-25. Uppsala 
S-754 37 Sweden. Telephone: 16 25 30 00 



% 



Computer Syatema Center 

13461 Olive Blvd. 

Cheater! lefd, MO 63017 

(314)5765020 



UnlFLEX software prices Includemainlenance lor the first year. 

DYNACALC. DYNAMITE, and DYNAMITE ♦ 

are trademarks of Computer Systems Center. 



F MATE IB I tradamirHOI Oala Cctnp 

VlalCalc II > IPadamatk 01 VlllCorp 

OS 9 19 I liedimark ol Mlcioware and Motorola 

FLEX and UnlFLEX ara trademarks ot TSC 



ALSO FROM CSC 

DYNAMITE + 
"THE CODE BUSTER" 

now available lor UnlFLEX 
OS-9 venlon soon 

DYNAMITE* Is a new version of DYNA- 
MITE, our popular 6809/6800 disassembler 
package for 6609 FLEX. Present users of 
DYNAMITE can upgrade to DYNAMITE + by 
sending us Ihe original DYNAMITE diskette 
and $40 (plus $5 for foreign postage). 
DYNAMITE + does everything DYNAMITE 
does, and more! A cross-reference gener- 
ator has been added, label files are now 
maintained only In text form (LABEL EOU 
Sxxxx), and boundary Hie specifications 
have been tremendously simplified, which 
makes il easier to disassemble large pro- 
grams containing lots of big tables. 

The UnlFLEX version of DYNAMITE + 
does everything Ihe FLEX version does, and 
also automatically handles system calls 
and 'Info' areas. 

DYNAMITE + Is available for $100 per 
copy on FLEX (specify diskette size), and 
$300 on UnlFLEX. Foreign orders add $5 per 
copy for postage. 
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We want YOU to buy your boards from us and see the difference for yourself. 



8 "DOUBLE DENSITY DISK CONTROLLER 

•Ctoubtesided.sinileAJoubledeftsilv •Phise lock loop dm sepiruof 

•Wriie-prtCompenMiion 'Uses the Western Di{ilil 1791 

_. , controller chip 
•Disk driven Included 

•Require* DMA INTERFACE BOARD 
• Require* oscilloscope for seiup fo , double density 

$1050 $22 S 00 

wf S Mrc boerd A. ^ «/ isjrmWed and toted 


5V DOUBLE DENSITY DISK CONTROLLER 

•Double sided. singleittouble density •Phise lock loop din separator 

• Writc-precompensiDon •Uses 11* Western Difinl 1791 

controller chip 

• Regulators to power 2 disk drives 

•Requires oscilloscope ind volimcier 
•Disk drivers included for setup 

$1Q» $22S 00 

•J S bare board A» *_ *J assembled and leued 


6809 CPU BOARD 

• On-board Baud Rate Generator 
using the MC14411 

• Supports extended addressing 

• Space for four 2716 Eproms allow- 
ing you to switch between Bets 

• Solder masked top and bottom 

• Component placement silk screened 
on top of board 

$3250 


DMA INTERFACE BOARD 

U»iadcyourDS6a Double Density Disk 
Controller torunfull DMAonthc6809 

$2Q50 


MULTIPLE I/O BOARD 

• 2-ACIA'sand 2-PIA'b 

• Regulated ♦ 12. - 12. and + 5 
available for key board 

• Addressable from SE7EX-SE7FX 

• Addressed to overlay Motherboard 
IfO 

• Buffered handshake on Serial I/O 

$3250 


6845 VDDEO DISPLAY 
BOARD 

• Utilizes the 6845 CRT Controller 

• Software selectable format up to 80 
by 24 

• Character font in one 2716 Eprom 

• 2K Screen Buffer 

• Selectable on any odd 2K boundary 

$32 50 


64K DYNAMIC RAM 
BOARD 

• Completely transparent refi«sh 
(during 01) at 1 MHz 

• Operates with both 6800 and 6809 
systems 

• Compatible with the 20-bit ex- 
tended addressing mode 

• L<ow power - 12 V at 150 ma.. 5V at 
500 ma., and - 5V at 7 ma. 

• Uses 4116-type RAM with 200 NS 
access time 

• Designed for Motorola MC3242A 
and MC3480 Dynamic Memoiy 
Control Chips 

• No timing problems 

• No one-shot delays 

• No adjustments 

$3950 


MOTHER BOARD 

• .093 board no flex 

• 8 50 pin slots 8 30-pin slots 

• 4 or 16 addresses per slot 

• fully decoded 

• I/O configuration by way of 1 
16-pin header and 4-pos dip switch 

• Baud Rate Generator is on board 
9600. 4800, 600. 300 

$62 50 


6847 VIDEO GRAPHICS 
BOARD 

• Uses the MC6847 Video Display 
Generator 

• MC1372 RF Modulator on board 

• All VDG modes selectable by way 
of an 8-positlon Dip Switch 

• Addressable on any 8K boundary 
using 2114 RAMS in 8K blocks 

$3250 


MODEM BOARD 

• Uses the MC6860 Modem Chip 

• Discrete active filters 

• Works with a CBT Data Coupler 

• Bell 103 compatible 

• Originate and auto answer 

• With the MC68G0 it looks like a 
serial port to software 

• No hard-to get parts (30-pin) 

$1950 


30 Pin & 50 Pin 
Extender Boards 

All Extender boards fully labeled 
and shielded to prevent RF 
Interference. 

$1 Q50 

a y EACH 


DUAL SERIAL BOARD 

• Combines two ACIA's at the same 
port 

• An optional NMI debouncing cir- 
cuit:? is on board 

• All line are RS-232 levels (30-pin) 

$1950 



1 All Boards SfiMer Masked Both Sides 
1 All SUk Screened Nomenclature 
1 Full tXxrumen tattoo Included 



• VISA & Master Card Accepted 

• Add '3** for •hipping & handling 

• Add 'l w for C.O.D. 




Data Systems "68" 

2316 DrrarsMad Way 

Orlando, Borfda 32804 



o«,42&6800 



Data Systems "68" 

2316 DivarsMed Way 

Orlando. Borfda 32804 




n+n on.uMticmiAii COO* nnt> 



■ •as i% uIm ui rnii -. t 



'68' Micro Journal 



45 



&ffi5£g 



ECLECTIC SYSTEMS CORPORATION .i bl^ — An k^B RO. Boi 1166 • 16260 Midway Road 
Order TOLL FREE 1-800-527-3135 k j M 1 ■ _ fl kj Mdlnn, TX 75 1 • (214) 661-1370 

Now Available On The Color Computer 

Dramatically Improve Your 
Programming Productivity 

With CCSM® ANSI Standard MUMPS 

CCSM <s more than just a programming language. It is a well integrated data management system combining with one syntax what other 
operating systems would call 1) an application programming language: 2) a job control language; 3) a linkage editor; 4) a database 
management system: and 5) a communications monitor. 
PROGRAM MANAGEMENT: 

CCSM provides all programming management facilities needed to manage programs and program files Programs can be created, edited, 
cataloged and debugged from within CCSM Programs can be as large as disk capacity A resident algorithm rids memory of least fre- 
quently used variables and program modules so that what you need ofl-rjisk normally resides in memory 
STRING POWER: 

CCSM* makes string handling easy with its extensive set of string operations and functions. Variable length strings can be used routinely 
without the obstacles presented by most other programming languages 
PATTERN MATCHING: 

CCSM C can "filter" user input with a useful pattern matching that will result in fewer user or device errors For example dates, zip codes 
and names can be tested lor validity with a single statement 
GLOBALS: 

CCSM' obviates the need for traditional read and write operations on secondary storage devices by allowing data elements to be directly 
referenced as a set of subscripts: all the details of file organization and retrieval are handled by the system 
TIMING: 

CCSM C enables a programmer to associate timing constraints with several operations This feature allows testing for terminal malfunctions 
as well as prompting users in time-critical dialogue. 
DATA BASE MANAGEMENT 

Sorts and merges are not necessary as CCSM* automatically stores data in a dynamically allocated balanced tree structure. Random 
access to any data item requires at most three disk reads 
CCSM UNMATCHED IN PROGRAMMING PRODUCTIVITY: 

System houses (hat program in CCSM (MUMPS) find that their costs are lower than those of their competitors using other languages 
fewer lines ot code are necessary per application. Dimension statements are not required Subscripts may be alpha, numeric or any legal string. 
Data types need not be defined and can change freely throughout as CCSM can recognize when it is dealing with alpha, numeric, integer or 
floating-point data types. CCSM 6 gives the professional programmer a lull set of software tools designed tor real-life tasks and problems he 
consistently encounters in the p oduction and maintenance ol application software CCSM adheres rigidly to ANSI MUMPS standards, 
which make it transportable to larger processors manufacturer! by DEC. TANDOM. DATA GENERAL. HARRIS and others. Additionally 
CCSM* gives the less-experienced programmer the tools to do a professional job on formidable programming applications. 

CCSM® is the Price/Performance Leader! 

The most advanced system design for small machines. CCSM C departs from the traditional MUMPS partition 
concept with state-of-the-art computer software techniques. CCSM* utilizes a complete virtual memory 
concept to provide the following features: 

• No limitation on routine size. 

• No limitation on local variable symbol table sizes 

• Only a single copy of any routine resides in memory, (i.e., multiple users take advantage of a single copy 
of a routine.) 

• Only those parts of routines actually being used are memory resident. 

• DO's of other routines take no longer than DO's of local labels. 

CCSM' is available for the following 6809 systems H AZELWOOD Computer Systems HELIX 
Commodore SuperPet (single-user) GIMIX 
TANO Outpost-1 1 Southwest Technical Products 

Multi-User systems (up to 16) for $800.00 

You may order from ECLECTIC SYSTEMS by calling toll free 1-800-527-3135 
from 10AM to 4PM COT Monday through Friday. Texas residents call 1-214-661-1 370 

Or you may write to ECLECTIC SYSTEMS CORPORATION, 

16260 Midway Road, Addison, Texas 75001. 

CCSM* Copyright COMP Consultants, Inc. 
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OS/9, FLEX, COLOR FLEX, UNIFLEX Software* 

SUPER SLEUTH DISASSEMBLER S99-FLEX S100-UNIFLEX S101-OS/9 

Trws p«o77f» (tomu«j WOO t 2 25B9G50? (yog.*™ «nrf*ng it* us*» to an*»We mflaVy arxK&a&ssnOa i trtn ttfketsj oc^d coda wKW o«4put knemwai, prmtwr and 

dtsfc and OTO9- refvvix« *nd tafte«M»« M * c^atat#H>$ 

Z-80/8080/S SUPER SLEUTH DISASSEMBLER S99-FLEX S100-UNIFLEX $101 OS 9 

1>»j votsion 01 SUPER Sleuth processes z-BO BOeo & obtect codo on lha 6800 i 9 

CROSS-ASSEMBLERS each $50 3/$100-FLEX each $60 S/$120-UNIFLEX each $55 3/$110-OS 9 

TTww programs and manus toa&e Cfte u»f (ocfwwm £800 t 6606. 6502. Z-80. 8080 s ptograms m wv^ kwmai Ttw TSC "woonyn*. n iiguiM te FLEX UNIFLEX 

and the OSW UMmfefcrf « mouwvd tor OS 9 

6805 and 6502 DEBUGGING SIMULATORS each $75-FLEX $80-UNIFLEX $100-OS/9 

Those programs enable m» uw In inlwactivvly ctnalyre. moo.iV and det-og 1 14)6606 and 6502 obtect coda 

6502-TO-6809 XLATOR SYSTEM $75-FLEX $80-UNIFLEX $85-OS9 

Ti^s progiam enaoes the usei to iranstaie 6502 a^wtfhW* cpde .nto 6609 assenoe* code noftng «tvi«d cxw»rvons 

6800-6809 & 6809 PIC XLATORS both $50-FLEX $60-UNIFLEX $75-OS 9 

ihtMin {HOO>ams enable me user to Irantlaic 6800 t a»semtii« p*oo/ami Co 6809 mnemonics and lo aonuen &309 {xogiams fa ooS^ian>indspendenl code and data, u*nq PC S, 

U X and V a» Daae regime's 

UNIFLEX SIMULATOR FOR FLEX $100-FLEX $110-UNIFLEX 

trvs program vna»n lha user to (Mug UNIFLEX KrttW programs usng the TSC DC BUG and oCW tAOMm of FLE X 

OS 9 SIMULATOR FOR FLEX $101 -FLEX 

Tr-,r, [jHtHjr^rn en.iUK", fMc u«rf to Ctebuq <Jb 9 Assembler p'ograrr.* Li^mq the TSC DtBUG *nd Olher IjKiMwt ol FLEX 

FULL SCREEN FORMS DISPLAY (6809 X-BASIC) $50-FLEX $75-UNIFLEX 

Trt*M proo/ams enatM me use* lo &***# and ganatiie iat»e driven rut screen doptey and dala «nry p/OQiami 

FULL SCREEN MAILING LIST (6809 X-BASIC} $100-FLEX $110-UNIFLEX 

These programs enatHe the use* ro delme and maintain mamng.|*sl o«ianled dala bases 

FULL SCREEN INVENTORY MRP (6809 X-BASIC) $100-FLEX $150 UNIFLEX 

These programs en*0>e W <jm< to eeime **o martan m»rto#.« and etcMle rte-atcfhaJ maje'ia** reo>J'»nwnt ptanmng 

TABULA RASA SPREADSHEET (6809 X-BASIC) $100-FLEX $200-UNIFLEX 

These ereo/ams enable trie user to genarale and maintain lobular computation aotiemas. providing a Simple user interface and sochtsicatad report-generatori sinlar to 

DESKTOP PLAN (IM Desktop Compung ) 

TSC BASIC XPC UTILITY PROGRAMS all $25-FLEX $50-UNIFLEX 

Trwse ptograrrts enacts vte usef id resaauente Or croM reS0re*«e any Base program and generate XPC Basic soft program 



Program* m source on drsMt specify sue. sides, denary type computet, o s 

Detailed printed manuals provided with art product* 

Fot VISA and MASTER CAW give account eip dale, phone US lunoj only add 5". I NT, loreign) lor trapping 

Open Purchase (May* lot and B rated ctont* only Caa or arree (Of catalog and deale r mlormahon 

' iiedemer* Techncai Systems Consultants ■" ' 



Computer Systems Consultants, Inc. 

1454 Latta Lane. Conyers, GA 30207 

Telephone Number 404-483-1717 4570 



5 MEG 
HARD DISK 

$600 



00 



$400* 
QUANTITY 10 



This is a new Shiigan SA. 1 002 5 33 megabyte hard disk drive Interlacing it lo your 
6809 system is a snap w.lh the Western Digital WOlOOtas mtelligeni •omtoiiai 
card ($350) How to articles tor the sssoeus can be Sound m this magazine by 
Zefl (Sept Nov 82) and by Graves (Oct 82) We can supply drives, conuoders 
cables, power supplies and enclosures separately or in complete packages We 
also nave interlaces for the IBM PC Health 69 90. S- 100. Apple II and STD BUS 
Send $22 lor complete manual set 




Computer 
DYNAMICS 



Model EP-2A-79 

EPROM Programmer 




SWTP 
Aim-65 
Sym-1 
VIC-20 



Ihretf years in Ihe neld ywih unsurpassed peHormance SuStew is available for 
the K u, .2A-7*» (or most All of the mkrorwnpj ten Including i w popular CP M. 
FV£X. HOOSopmttng systems vUrileorcaH for specific Kanju^re sofruan? tnter 
(actng Rttwt PatluHjo available lor F 8. 681X). oWN. 8080. 808S. Z-8*). 1802. 
bS(K> and 2450 based syslrms 
?V 2A 7*) 1 15V 50/60 HZ S 169 IKI 



105 5. Main St. Gteer. SC 29651 
Ph. 803877 7471 







Pmonallry Mottuln 




PMI) 


TMS2708 


$1700 PMS 2716.27SB 


J170I) 


PM I 


2701. 27(W 


170() PM5E 2816 


35.01) 


PM2 


2732 


:i3 0(> PM8 MCM68764 


35.0(1 


PM2A 


2732A 


33 (X) PM9 2764 


35 00 


HM;t 


TMS27U 


17 00 SA64 2 TMSa464. 25128 


39 W) 


PM4 


TMS2532 


33 (Ml SA64 3 2764.27128 


39 Ml 



Optimal Technology, Inc. 

Phone (804) 973-5482 
Blue Wood 127 Earlysville. VA 22936 
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'TIME IS MONEY" 



INTROL-C for the 6809 



NTROL-C/6809 saves time in two 
important ways: 

1. Less development time than 
with assembly language 

2. Faster program execution 
times {and smaller code size) 
than other high-level 
languages 

INTROL-C/6809 includes: 
FULL C Compiler 
6809 Assembler 
Linking Loader 
Library Manager 
Standard Library 



INTROL-C PRODUCES 6809 object 
code that is efficient, re-entrant, 
position-independent, and ROMable. 

Host systems supported: OS-9* $375, 
FLEX-09** $375, UNIFLEX" $425, 
CP/M*" $425. One year maintenance, 
$100. 

Trademarks; 

•Microwave, Inc. 
••Technical Systems Consultants 
••■Digital Research 



&47 W. Virginia St. 
Mihiuuk.;; WI 53204 




CORPORATION uw 276-2937 



SPELLB 



THE ULTIMATE SPELLING CHECKER 

CONTAINS 142,000 WORDS IN MAIN DICTIONARY 
AND tt.OOO WOODS IN COMMON WORD LIST 
FAST - CHECKS OVER 1700 WORDS PER MINUTE 
PRINT - Will IIST SUSPECT WORDS ON PRINTER 
HELP - COMMAND IS AVAILABLE TO DISPLAY SIMILAR 

WORDS SPEllED PROPERLY 
ADD - COMMAND TO PUT WORDS INTO PERSONAL WORD LIST 

DELETE - COMMAND TO ELIMINATE WORD FROM SUSPECT LIST 
MARK - COMMAND TO FLAQ WORDS FOR LATER CORRECTION 
REPLACE - COMMAND TO CHANGE ALL OCCURRENCES OF 

MISSPELLED WORO TO COSDECT SPELLING 
REVIEW - OPTION TO REVIEW THE SUSPECT WORO LIST 
VIEW - COMMAND TO VIEW WORO IN CONTEXT OURINQ THE 

UPDATE OPERATION IWITH OPTION TO CHANGE) 
SPECIAL - WORO LISTS CAN BE CREATED FOR SPECIAL 

APPLICATIONS (MEDICAL, LEGAL. ETC) 
UPDATE - WILL CORRECT THE TEXT FILE AND RENAME 
THE ORIGINAL FUE TO BAH 

OPERATES UNDER FLE*$. AOK MEMORY REOUIREO 

SPELLB - INTRODUCTORY PRICE $125.00 

MUSIC BOARD $7 5.00 

170 BASIC PROGRAMS. SIMULATIONS AND PICTURES 
SEND SASE FOR LIST 



SPECIFY «' OH B' DISKS 



CHECK OR MONEY ORDER 



_ 



FLA RES ADD 5* SALES TAX 

PALM BEACH SOFTWARE 

3»*B LANTANA ROAD tOS »BT-)BB0 

LANTANA, FL 314BI 



EPROM 
PROGRAMMER 



5nu-*n is^artici itffl {PROM r 







W*\WW Aw 



tl 



, sLV 




For single supply 2516, 2716 & 2758 EPROMs. Connects through 
a user supplied Interlace to any computer system. Inter- 
lacing requires two 8 bit ports plus hand-shake lines. One ol the 
ports must be software controllable lor Input or output. Timing is 
done via hardware, thus Is independent ol MPU clock rate. Verily 
erased. Program — entire or partial. A*ito verily alter program, 
mlng Transfer contents to RAM lor modifying or duplicating. 
Select Documentation for Interface to: 

6502 6620 PIA or 6522 VIA 

6800 6820 PIA 

6809 6820 PIA 

eawaoas/zao 8255 ppi 

COTV'eftett*>v*<}0Cvman1al*0ftl)00til«tC0('twn««crwnalie Inalrucrlonarorcomlivc 
Kan. chac*1>wlandu»a.and»w«ll conwifenladaaaafrbltf luting Icttto upociltcdMPU 

Complete kit ol parts (Includes ZIP socket) % 45 00 

Bare PC board and Documentation , . j 25 00 

Soltware listings for additional MPUs 

iwitnfNjicr«s«oiKito'PCboa'0) S 5.00 

Ordo^ng ScwciryMPU Add5%lwP4w Ownaas add 10% Ahj rvW09At»ada$% te* 

Micro Technical Products, Inc. 

814 W Keating Ave., Depl. J 
Mesa. Arizona 85202 • 6024334902 
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WINCHESTER 

FOR MOTOROLA 

EXORCISOR/MDOS 

□ 10 MB Winchester hard disk runs MDOS on Motorola 
Exorcisor System D No modification to MDOS required 
O MDOS based software stays alive □ All user software 
operates without modification D Optional SA-801R flex- 
ible diskette drive system □ Optional 10 MB removable 
cartridge. 

^ MW^ For information call (619) 566-3911 

■ 5 lj Computer System Associates 

^ft^lV 7562 Trade Street. San Diego CA 92121 




CP/M ON THE SS50 BUS 



MET A LAB 

2809 SOFTBOARD SYSTEM 

CP/M SOFTWARE ON SS50 BUS 

FEATURES 

- RUN CP/M ON YOUR SSSO COMPUTER 

- INCLUDES CP/M 2.2 WITH EDITOR, 
ASSEMBLER. DEBUGGER. UTILITIES 

- FULL SOFTWARE SUPPORT AND USER 
DOCUMENTATION 

- COMPLETE CP/M REFERENCE MANUALS 

- STANDARD CP/M DISK 

- ZaOA MICRO OPERATING AS A 
CO-PROCESSOR TO YOUR 6809 

- ALL I/O THRU SSSO SYSTEM DEVICES 

- EASY TO INSTALL 

- ONE YEAR WARRANTY 

OTHER PRODUCTS ON SS30 BOARDS 

• ADC 1200 12 BIT ADC. 16 CHANNELS, 25 uSbc 

• DAC 1220 12 BIT D AC 2 CHANNELS. 10 uSec 

• GPIB 4880 IEEE 488 CONTROLLER 






*& 



[303)449 171 1 

6825 COUNTY LINE ROAO 1 

LONGMON' COao&0' 



ACCOUNTS 

PAYABLE 

io*» it* naoobcho oui or 

»oC»<ro *XJ OEOCuntl OMlM 

■»■** 5P»CiO"f dac rromc* 

occoumt OOTOO't Poctog* 
iuooomi m«t« oulllondino 



OS9 Application Software 

Specialty Electronics, Inc. 



i e**v or raoA c«»ow» «*g>*» 
r*o**i K0 anaoarto>0Ov"w*i 
2 nana emeu onmo a*ae*v 



I near** ivrvn 

1 t i» TFM*l 



1 Acmm og**Q c* <x*x±r*% 
ana Propoi g»n»ro i»ag«r 
an*Ck*Ol Of ail anft*i 

4 joo coiifng, cuiKyrw ow5« 

numbK T»oC*i"Q OnO OuV»' 

■OtnrAcotoi cv« orcw*o 

5 VonOon mov o* (ttwd CM 



Comei#l» ouo.1 *q.ii o* 



yaw oponoi ctotod *»m» ono 



fcrrvnory tomou 



$299 



GENERAL LEDGER 

wrlh 

CASH JOURNAL 

■n» g*r«rd wagvu vwcvttjror 
m» !fA-i.^%ei«ctirw» Aeon** 



2 D»t.n* OCCOtPiT nOmil 



j forma* vmo toon ono 

4 Ao»i Dy nana oc«n foumc* or 
0y u»*Tg ** *il*fOci*« OBCOur** 
'fCrwiKf poyco* ono PQV*OA 

5 PrpMOOOCioar Dijd>i»fwroro)l 

•nton 

o 'np ^aotoir>Qn»om»<omow 

J Ul« tor mutf COmpanv 
3C <hxjf**tq **thour ixxj#co 

ton 

Go^ai toagar *-cone 



$399 



ACCOUNTS 
RECEIVABLE 

von *ecoxnt» U*ct*»oo*« c on do 

k*tM0O >«<*r> O mvw*v*n or hmo 
t ^tf rr^nluirqirmt^gLm 

1 0v»*» AQr^v OotX* ana 
croo* "va r\* and par*** 



2 P<00'«»>>y* billpnO; OnC 

cww 
J *flrw of pvoft *c*c<t>a tw 

4 nJov* cuAarv! onfwvd at 



J Stoi«m«nn ctf* o*"**ot<kj 

itif«ig mowKluai ir**ojc** and 

QWtU omo>jn« latgftKf Dy OrO^O 
oattfgoTv 

f or g I jr>ry ocucn «iin m* 



t- uuJ Vi ono povvo to , 
account* 



AccoriTi Dece*voO*e 



$299 



INVENIORY 



(n« So»cai'¥ t.»Ci»an.ci 



a<o 
'O'Q O Q f'O Oci'Vt irw«f>lOiV 

i 0«port»<o(gjuo*t«>onnano 
auanit«i on qttjv osu^$ ono 
TX»Vol^a* ':t**gor«i 

7 ComcMto ritom d»tccAon 
coi»0O'C O'OuOt lupohd 
tnlormotion ordst OA«| W^Oor 
ajuon»fl*» «tc 

3 &rro« «^x4 and roarat 
iQt'On craepdurot 

Inventory CO"*ol l-cooe 



$299 



Complete Documentation 



$19 95 



& 



PAYROLL 

rh« 5p*C10lfV E<«C90A1CI IMpog. 
■w» Accounting V,n»fTv piDviOMi 
DOW* tuoooAMfMcri get* bvr««0 

•nrnq oavcntcki »h %o»m*s *»- 

CkMM 



worfiy hMOnr vacant*! no** 



cv^mtMOUMf povcoSoortn ono 

rtpi 
J 0*kj vci* ivdWQl or« ilato pov- 

*oDroi*B tn«vronc« aoontonaito* 

oi lO+CWoeducTlani 
h* Doiv lutu tvwping ottowtd 
4 ft*n»» crwckt aiut» cnoch 

■now o<^ lownot nn ronr 

• >»^i W-S l»imt »ociOt ono 
WO*» *qi —CO* ****** *** * 



ft lot laDlflt OIlD* VI* 



Pavoll l*code 



$425 



OS9 and Basic 09 ore Irodemoiks al Miciowore. inc and Motorola Carp 



PO BOXS41 
2110 w W«ow 



$t$cl*hf Eltctronlct 



(406)233 1*32 
Enid. OK 73701 
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MAG Tape Drive/Controller for SS-50 Bus 

IBM-Compatible 

Can't decide? If your tape drive question is "to buy or not to buy, 'your one answer Is SOfT WAKE CONSULTANTS. 
We've got a super IBM-compatible tape drive controller from the leading manufacturer... and you can buy one 
directly from us. or, we'll be your service bureau and do your dumping, transferring for you. Either way. you'll get 
a great deal. 



GREAT HARDWARE 

Useful 

■ Allows two way data 
transfer to and from your 
system to the big minis 
and mainframes. 

■ Software drivers run 
under OSS Levels I and II 

■ Mag tap*: device that's 
usable for hard disk 
backup under OS9 and 
as 45 MB of sequential 
access mass storage. 

Powerful 

■ Usable with any SS-50 
bus computer. 

■ Kcads W writes industry 
standard 1600 bpl phase 
encoded tape. 

■ Controller card features 
onboard microcomputer 
with 8K buffer. 






|> 



■■ 

irihiiiMMll 





■ Standard drive Is Cipher 
Microstreamer. Others 
can also be used. 

GREAT SERVICE 

rast 

■ formally in and out 
within a week. 

■ Quick turnaround service 
(I day I for rush jobs. 

Reasonable 

■ Our low rates will 
surprise you. Call and 
find out. 

■ Tor dealers too. Let us 
get you out ol a Jam. 



Basic system price $6800. 
Phone us with your problem and we'll get down to 



business. 



c 



/ 



OFTWAHE 



ONBULTANT8 



6435 Summer Avenue • Memp/i is, 77Y • 38134 • 9011377-3503 
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our EPROM PROGRAMMER with the field. 



Ml tfatj 
inttufm 



my rflractly frx» (tv»nur'«tur*rr ■ current j*rfvw*i*JLi*j- f^tftware, 
or [*r*r*:ity mtilea o»y atao tw fMfcrfrwl it wttitlenal xxml- 



Su(*>ll«d tn kix. fvT9> 
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INTELLIOtNl 



PROGH4.M5 

2MHJ 

2708- 

2758 

2S16 

2716 

2716' 

2 32 

2732 

2732* 

2 e< 

2764 

3526 

27126 

2616 

66764 

6746 

6749 
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Stv 


!■'•• 


12M 


ijm 


*«»• 


tin 



OW* D'HM Proqrwrwr. JI2V lyrvntlity mafcU* far MM, r»VI. 25l« r and 
iTl* tseluftad. opacify £HLr. <U«k *i»*. j^vl c%MT*tlt*j «ytl«p ItT't VUX or 
fiBB'a 008} ttort ooJarinej am»i cxity, ; 10 tatXnUbla *jth ttWH purdhtw. 

UNITEK - P.O. Box 671 - Emporia. VA 23B47 




POOR MAN'S 
FLOPPY 

HIGH SPEED CASSETTE SYSTEM 

Now for the TRS-80 Color Computer 

The JPC PRODUCTS High Speed CasseTO System, in operation 

for over 4 years, rs now available tor all versions ol the Radio 

Snaclc Color Computer 

• 1C-8C — Plugs directly into the expansion poit of your 
TRS-80 Color Computer. It is fully compatible with all 
versions of the Color Computer from [he standard 4K to 
the Extended 32K. 

FAST — Twice the speed ol the Color Computer System 
RELIABLE — Less than one error in a million bits. 
SUPPORTS TWO DRIVES — Software selectable 
ALL FILE TYPES — BASIC machine language, data 
MOTOR CONTROL — Two on-board relays 
EPROM OPERATING SYSTEM 

SFARE EPROM SOCKET — 2716 or 2732 compatible 
OPTIONAL JBUG MONITOR — EPROM or Cassette 

• 6809 Assembler • Memory modify and list 

• 6809 Disassembler • Break point traps 
ASSEMBLED and TESTED 



TC.8C SI29.9S JBUG IEPROM) 

JBUG ICassette) S299S 

TMMS 

C4V, Metrr Can) or Vtto 

awM) A Hm»ng S3 SOMA) 

issorcmuisisoo 

|tanon|*tTTwJ 
Ingurtn'TTWyw 
SCO 400 PM MST 
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6*00/6609 FlBjaaAW 
KNM) - TKa Ultimate Monitor. Mdltlple breebpOInf ». ll r, fll a-* raopl rvg. 
for^nttad unwary duapb, 1/0 control. For CPU burdt aed* by llafctra, 6lali< 
M*)1>. Paroo*. Star-ftlta and S*TP. alt* or allftout video board*. 14* to 173. 

6600/6600 S0FTVWV 

9PCLL '1 Fix. rind* ilif«n and II ■*» ♦*>*• too, uil«« lt| dictionary 
of ilMtf 20.000 ffordt- for Flea or Parcea HOT. 169.29. <0rd-r SSA 
veralofi* Iron AKorl ihd AtwClitNli 

Wllf 'X SPfLl - iKMi • 20.000-aerd dictionary rlgnt f ro» your taxi 
•dltor and 1 1 l-u — an wxpart ta«11w. For T«'» Cdltor and flaw llj.ll, 
crwvar vara I ona coaing aeon- 

CHECK •* TAX coaolae* CA*t*b4<A reeonc I I »et Ion altn Imxaat tax 
btaBVdoant la • *ay you'll abpraclat* a**ry Aprn 1*fh. Aval labia for Flea 
or Parcoa OW. 190. 

BASIC UTUllT fACXAOE r«nya««r|, pretty-pr Inta, crot,i-l r-aaxat and «y«- 
For Parana 00$ or tflnlF lax, 140. 

M»T-*<E«« * t* B onty ona for Parcaaa dtib. iy«fa**. S». 

KEMTALX Mao* fw ©oaarytar ten. to yo*>. Thli — cry «*■? prooraa if 
tee* lor enacting aaaKory a***- eft fa egelntt a p*l«»ar Itatlne. $» an dish 
or rtiHtfi. 

ELIZA - Ovr aacMrve language veralen '■ Jaaf *«p*r . For Flax or Parto* 
WW or CIIMtti. t«>. 

rHWI-CtE ti thrwdtoaftalonal tle-tae-toa, for Flax or Perco* OOi or 
C*tMtta. aO. 

6000/6OO9 KAJUaAdtf 

iaC-02 *l»o(*-*o*ra oo««utar vtot 6*02 *IH» WW, asm, I/O. tMl 
controller, Intalllaant Intertac* end aera. PC board («. oontroHer kit 
i?», mt «ltn tajb&C itij, hill nith Aetlc 111*. 

CT-PS •arial/barallal Interface <:«rd tor ftS.232 tartllnat and/or 
parallal >«Tboard- laaaf lor video board iyit*a». *C board S23. 

COtOrt (XbdbVTtA MFTaME 

rftbdMG li great I E#tt«r e*d doovg prooraM, anal f la tapa*. oonnoct to 
ra-o(a far-air,*!* or coajuFeri. db> thing* 0**O*y alt* c*» alt* MMff. 
119.94 O* dirt or c*.**tt*, $69.94 en BQM pack' 

VCLL 'N FlJt Uaa above) tor Color Conpwta* disk *y**etu *W. 29. 

CXCX -N IA* Ciee above I tar Color Coaouier die* trttertt 1». 

HCVTAUC li*e *bovel on aiw or caibatra. 120. 

XnHIHt Ifllial or CXJC0 Idttialfo) on dlfcfc or ce»*e+te. Hi -ach . 

R£M>TtlM - Coaaacf ■ COT foralmal to t»a Color Coaeuiar and r*«< it 
raaofaty, *w*a fhroaO* a aoOa»- $19.95 on flttt or <»«a+t*- 

LFafllNT * uia a non-atandard prlnfar at** yo«jr BHIc, Olib. or CMtrtff 
SI9,93. 



for fwthar Intoraaflon, han.0 or call tor caralog, or erdor by ptona. 
$vot* raa'danis plaaaa ImIuo* »alr» ta«- 



KT 



Star-Kits 



XT. «IKO, N.V. 1004* 
<*I4I J4I-0MT 





CALIKSAI-CLOCt / Ttntt / fHlilLtl P0IT 



SIOH IP 



C*Ufldir * ClocX CLK6S-I 

• ■•■«■ i*n ••■ iiu ttotxr •■ hi i«* iaaasiar la •*> 

• an atott looMfoN Minn nmiMIM 

» tit. a.Ma/a.1/, *•> at. ••< II »/!.")•• 1 

IntoTwal T I«a r 

■ far iaiai.i »r.#iiaa, aaiil-iiaitKa. •*«■ 

• < IH .III ©»-■•■ ■■• 111. !/♦• 

« £•«•■"" tl**t..t! *•<■•. aii W.i M alitVaaaVa »1* !*.' 
farallal I/O Port -' r # n T balf !■! ■ bn pabaUol ■<■■* 

• tir >i..i laial .. »••»•• >.lo.in >.. J.*r«r. •• lha IhKI 

• e..M"»l> -<•» ■■••m.i itlaia* ar>«a*a •■ aaat ........ •* laait 

CoDltfUCtlon -- I.IK IHIMH, aalaaa »•<•■, I .41. ,.,,.,. 

rlaftudil -- Wall docu»tnt«« - J6 Riiii 

■ftlat a VIM ai*a«*4i a*af|a*aa 

Aaaatablad and taatad SlH.91 Kit $89. »J 

Celdptitid bui cortn 7 - JO } HMl option 2. SO 

Dla. 3 or o In. SSB or Plaa- OS 9 Avaaota* NOW 14.95 

lOIElTflON ELECTRONICS Phan* (SOiJ 2f4-002) 

1003 Vara S.ndl Dr. II NH Tllldl-flCl add II t*l 

Alia^irtubi NH HM2) Add i) 5hl«-oln| ¥ Handllnt 



'!•' MICRO JOURNAL 

■dr The only ALL 6600 Computer Magazine. 

if Mora 6800 material than all the others 0001" 

bined: MAGAZINE COMPAWSOM 

(2 year*) 

Monthly Average* 

6600 Article* TOTAL 

Kl BYTE CC DOBB'S ' PAGES 

7.8 6.4 2.7 2.2 19.1 ea. mo. 

Average cost for all four each month: $6.63 

(Based on advertised 1-year subscription price) 

68 cost per month $2.04 

Thats Right' Much. Much More 

for About 

i/3 the Cost! 

OK. PLEASE ENTER MY SUBSCRIPTION 

Bill My: Master Charge □ — VISA □ 

Card at . . Exp. Date 



For □ 1-Year □ 2 Years a 3 Years 
Enclosed: $__ 



Name_ 



Street. 
City_ 



State 



My Computer Is: 



M Micro Journal 

saoo Casaandm SmKh Rd. 

Hlxaon, TN 37343 



SUBSCRIPTION RATES 

USA 
t Year S24.S0, 2 Year S42.50. 3 Year S64.50 

•FOREIGN SURFACE Add 112.00 par Year to USA Prlco 

•FOREIGN AIRMAIL Add 136.00 par Year to USA Prlca 

••CANADA & HCXIOO Add 15.50 par Year to USA Prlca 
Cash (USA) or drawn on a USA Bank! 1 1 




$%M*®& 




* 
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Universal Data Research, Inc. Introduces 





OFTWm 

for the 

COLOR COMPUTER 

and the 

TRS 80 Model III 

Data Base Manager $150 

Church Contributions Package $150 

Single Entry Ledger $ 95 



FLEX* and UniFLEX* software 

for the 68XX Operating System . . . 



INTEGRATED 
BUSINESS PROGRAMS 

for large and small companies 



Accounts Receivable 

Accounts Payable 

General Ledger 

Inventory 2 

Payroll 



Data Base Manager 



FLEX UniFLEX 

$395 $495 

-$395 $495 

$395 $495 

_ $395 $495 

$395 $495 

$450 $550 



CUSTOMER 
PROGRAM 



VENDOR 
PROGRAM 



ORDER 
ENTRY 



INVENTORY 



ACCOUNTS 
RECEIVABLE 



A 






PURCHASE 
ORDER 



GENERAL 
LEDGER 



ACCOUNTS 
PAYABLE 



PAYROLL 



DATA BASE 
MANAGER 



STAND- 
ALONE 
SOFTWARE 



UNIVERSAL 
DATA 

, xx RESEARCH 
j^SJNC 




Single Entry Ledger 
Check Balancer 
Costing and Estimating 
Church Contribution Pkg 
Church School Billing 



Fund Raising 
Custom Programming 
MFI (Extensive Mfg./ P.O.) 
Bulk Mailings 
Maintenance Schedule 
Vendor Program 



Purchase Order 
Accounts Payable 
Accounts Receivable 
Customer Program 
Order Entry 



•FLEX & UmFLEX are Trademarks ol Technical Systems 



2457 Wehrle Drive.D-1, Buffalo, New York 14221 
Phone (716) 631-3011 
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64K SS-50 STATIC RAM 




BLANK PC BOARD 

WITH DOCUMENTATION 

$52 



SUPPORT IC« ♦ CAPS - $18.00 
FULL SOCKET SET - $15.00 



56K Kit 
64K Kit 



$269 
$319 



ASSEMBLED AND TESTED ADD $40 

FEATURES: 

• Uses new 2K x 8 (TMM 2016 or HM 6116) RAMs. 

• Fully supports Extended Addressing. 

• 64K draws only approximately 500 MA. 

• 200 NS RAMs are standard. (TOSHIBA makes TMM 2016s as fast as 100 NS. FOR 
YOUR HIGH SPEED APPLICATIONS.) 

• Board is configured as 3-16K blocks and 8-2K blocks (within any 64K block) 
for maximum flexibility. 

2716 EPROMs may be installed anywhere on Board. 
Top 16K may be disabled in 2K blocks to avoid any I/O conflicts. 
One Board supports both RAM and EPROM. 
RAM supports 2MHZ operation at no extra charge! 
Board may be partially populated in 16K increments. 

16K STATIC RAMS? 



The new 2K x 8. 24 PI N. static RAMs are the next generation of high density, high 
speed, low power, RAMs Pioneered by such companies as HITACHI and 
TOSHIBA, and soon lo be second sourced by most ma|or US manufacturers, 
these ultra low power parts, feature 2716 compatible pin out Thus fully 
interchangeable ROM RAM boards are at last a reality, and you get BLINDING 
speed and LOW power thrown in »-)r virtually nothing 



Digital Research Computers 

** {OF TEXAS) 

P.O. BOX 401595 • GARLAND. TEXAS 75040 • (214)271-3538 



TERMS: Aoa S2 00 posiage We pay balance Order under Si5 add 75e 
handling NoCOD We accept Vi»a and MasicrChrnge Ten Res add 5% 
Tai Foreign o<00iS (e«cepl Canada! add 20\P S H Orders Over SSO. add 
8S< lor insurance 



54 



'66' Micro Journal 



MWWWMWiRTORR^ 



ARCAD£ SO 



POWERFUL COLOR GHAfHi 

Uses me new TMS99IBA Video Display P»o- 

ceitor High resolution 256 * 192 pixel display 

wrth 15 colos 16k Byles ol onboard RAM Does 

not reduce user memory 32 graphic images can 

De individually moved with simple X-Y commands 

lor smooih animation 

Externa' Video inpul allows subiiihng 

NTSC composite video oulpul 

SOUNp EFFECTS AHP M USIC 

three AY3-89I0 Programmable Sound 

Generators 
Nine simultaneous voices 
three independent noise sources 
Onboard slereo amplilier drives Iwo 6 ohm 

speakers 
ADDITIONAL I/O CAPABILITIES 
Eight analog inputs with 8 bit resolution 
Supports lour loysttcks with pushbutton switches 
Eight oil parallel I/O pod 
Entire unit maps into 256 bytes ol memoiy 
DOCUMENTATION AND SOFTWARE 
Programming manuals for Video and Sound 

Processors 
Subroutine library and Super Demo Maze Game 
Example programs in BASIC. FBASIC and 

ASSEMBLY 
User libraiy and sales suppoil 



ARCADE 50 assembled and tested $325 00 

Video and Audio connector set 15 00 

* Joystick connector set IS 00 

2 Radio Shack Joysticks 24 00 

UHF channel 33 modulator 32 00 

Gold Molox connectors 12 00 

A/BASIC lor 6800 110 00 

FBASIC tor 6809 >l0 00 

FBASIC Iwilh ARCADE 501 75 00 

FBASlClmanual only) 10O0 

ARCADE 80 ft RS Model II 395 00 

ARCADE 100 IS 100 BUSS) 375 00 

ARCADE 50 RGB 37500 

LABVIDEO (Motorola EXORbus) 375 00 

LABVIDEORGB 375 00 

NEW MV09 6809 Processor Board 225 00 

•Comos assembled with PIA and AClA 

•12 Sockets lor 271 6. 2732 or RAM 

•Supports OMA disk I/O 

•Ideal tor 6809 upgrade or process control 

AMDEK COLOR I Monitor 425 00 



TERMINUS DESIGN INC. in conluncl.on with 
Microware Systems Corporation, is proud to an- 
nounce F BASlC-an enhancements Mtcroware's 
6600 A/BASIC Their tasl compiled BASIC has been 
adapted lor 6809 users with added video and 
sound lealures lor ARCADE 50 users FBASIC isa 
lute compiler that produces optimized machine 
language modules which are ROMable and require 
no Run Time package FBASIC requires less 
memory overhead and runs hundreds ol limes tas- 
ter than BASIC interpreters It supports standard 
BASIC instruction includingSlrmglunc lions. Otsk 
I/O and last integer arithmetic wilh multiple-preci- 
sion capability Graphics verbsand (unctions lully 
suppoil Ihe Arcade 50 Arcade statements include' 



AMDEK COLOR II Monitor 


799 00 


IN IT 


MODE 


BLANK 


BACKDROP 


AMDEK COLOR III Monitor 


49900 


SIZE 


MAC 


VREC 


DELAY 


256K Dynamic Memory Board 


795 00 


MOVE 
HE MOVE 


DRAW 
RDRAW 


fCOlOH 

BCOLon 


JSWUCH 

Switch 


(assembled) 




PSG 


TONE 


ENVl 


VOLUME 


256K Dynamic Memoiy Board 


395 00 


AOC 


SPRITE 


SPNAUE 


ENDEF 


(assembled w/64K) 




SPCOLOR 


RSPRllE 


SPDEF 


PATDEf 


64 K Dynamic Memory Board 


295 00 


VPEEK 


VPOKE 


VPHlNT 




(assembled) 


















TERMINUS 


OESIGN 


INC 


Specify 5" or 8 soli seclordisk lor TSC's 


FLEXor 




16SCARBHOUCH HOAO 


MICROWARE S OS/9 system 






ELLENVYOOO GA 30019 


TERMS CASH VISA. MC. COD 






1404) 474.4886 






^nUTO-COA/UV 

The 'modem' 
program that 
automates 
time sharing 
communications. 

1 ] Seryj text file from personal computer dsk to 
remote mamfr-Bme computer 

2) Save incoming text to disk Ne [vanfys 
acceptance of XON/XDFF cojitrote] 

3) Stow tr&vmsscfi mode based on character 
verify for systems when require speed below 
baud rate. 

A] Eight software selectable UART modes; B bit, 7 tut 
5] Self adapts to amount of memory m your computer 
6] Fkre r\ as sttle as 1 2K bytes or up to 65K bytes 

7) Fbeds and writes fees of phure ntrtxra to be 
cteied 

8) Makes any modem a smart modem 



Call Or Wrlla For Furthar Information 



Pncefl M $/" 



nTdrvudl only S3 95 






6718 EAST PBE8IOO ST. • 9C0TTBDAU, AZ.B52S4 

V6AMASTERCAR0 ACCEPTED 

ORDER TOU FREE 600 272-4617 [IN HL] 991-1657 

FOR INFORMATION CALL (802) 991-1697 



ENGINEERS/TECHNICIANS 

THE MICRO 68000 
IS DESIGNED FOR YOU! 

COMPLETE, READY-TOGO SYSTEM INCLUDES: 

□ 6 amp switching power supply □ Keyboard 

□ Display -Hex & Binary □ Pete Bug keyboard 
monitor □ Optional Macs Bug CRT monitor □ At- 
tractive cabinet □ Dual RS232 interface a 32 bit 
parallel I/O □ Versabus compatibility D The only 
system that provides for direct entry of 68000 
machine code, 

For Information call (619) 566-3911 

Computer System Associates 

7562 Trade Street, San Diego. CA 92121 



an 
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AAA Chicago Computer Center 

Plektra 

COMPUTER PRODUCTS 



ELEKTRA CHASSIS Include* ceb.net 110* power supply Powfi supply cablet, 
stsndard disk regulator boeifl with power ceblee, essimbied mothsrboerd wilh gold 
square pin connectors J « J ' > '" i ' 

ELEKTRA CHASSIS «»h» 2 OiMU M« WMiT boards i*4x total) 1300 00' 

EL EKTRA CHASSIS 2 »K OlMII memory boeras. ELERTRA 8V9 CPU ISSOOO' 

The 115)000 combination above with disk controller board And 
*oti w are At indicated (monitor mull be added) 





ELEKTRA CABINET Made ol neeryweighl 090" lh.cn aluminum Inlerlor i> 16-1/*"' 
•mtbf JIM oeepby A-l-a" n.«h Heavy duty AC lint cord AC tuMhokOer EMI 
hlter FenwistihHer Beet pane* hat lOculoutttoi [) type data connncloit *rx>nl pare* 
haa k y orVoft powti switch 2 illuminated pu n button twitch** (Ratal and 
NMif Aboil), and lira cutout* lot i.tif dm dnxi 

POWER SUPPLY Highetl quality Hn.ii power supply CONSERVATIVELY iMtd at lit 
a^ 8v 3e a? 16v 3a w -I6v 3 primary inpiili 'or fight rated and heavy loading 
DISK REGULATOR BOARD WITHCABLEIStenderd version lor 2flopoy drive* Haavy 
duty version lor l w»ncne*ler grtva and * floppy dr<va 
ELEIlT»uVMOThtlRBOAJ»DHe*».we.gri10 12S llwck IS iongby9 «M llmamory 

f for r 

tt dl 

'or l O im'tin Da pieced at 13 •* rx 1M byte 
clivety r toacir*a tw ite** " id m*mory and irO elect ExMndao 
addressing CApafidi'y 'or bow memory and 1 O port lor meeting SS-SOC But 
SSKtciticetiovra On board baud rata generator «.** to* and flap* /petes providing 
nawpei nmmn ralaao* 75 through 38 ADO lar each pt me tie baud iMI«H Slav 
device Circuitry par milling lull; 30 pin ditk controllers to run wrtn 2 MKi SO prnCPU 

board* 

ELECTRA CPU 1/9 Uta s.ther I a MO] or MOB llo run 6800 software! or 8809 Hat 
provision lor up to 3 7'l(Eprown IK scielchoad kAC«eV*0 i„ oh lim and in optional 
baud rata generator pronorng oa ud rates irow i to ftrougn Si, too bawd *n laio uaar 
eevaclabla ranges The board tu PPOrn DMA byeiirnsr HALT Or BuSREOwhenataW* 
CPU it used Trie board 40*t not support a OAT and Iheretore don 
pvlendwd edOreaertsg In* Board I 



tMpHi)akxa 4ot9tior*rnerb*cutott'b'thort*ninglo!* or 10 lenglnirnpeciireiy 
8 i/O (30 p«) Hon Comptala addratt decoding of HO stale C»»ti of 4 8 or t« 



I not support 

_ olthaMIKFJlXJ-compalibltimomlortin 
1 mode end SauO E HUMBUtj and GMISUG-0?in the 6809 mod* The 
ElEKTRA CPU B/9 will run any ot lha popular dtak controller boa dt with ina 
app apriete soflwere OS-9'" Laval l it available at shown below 
ELEKTRA DPS DUAL PORT SI RIAL CARD F .tt the ttandard 30 can SS-S0 but I C ilol 
Can be configured for a eddrettet per port with the B port ?addr*sses higher men the A 
port or tor 16 addrettet per port with the B port 4 eddrettet higher man tna A port Each 
port it mrmineted al two 16 pin dip locltlt on* locket conligured lor modem and 11* 

other 'or terminel or printer RTS CTS DTR 0C0 and OTR Bra appropneialy 
implemenied Eacn port hat independent telection ot baud rate Each port allowt the 
■niairupt reouett to be independently fompered IO the IRO or FIRO-NbU but line 
ELEKTRA OPP DUAL PORT PARALLEL CARD F.I. the tundarT] 30 pin SS40 but 10 
tiot Can be utad in either the 4 or IS addreHaa per I/O tlot configuration occ upying 
ine'iriirouraddrvsAeaallhal/Otlol Tneotrec lonol the TTLbuWart can be conlr oiled 
by either on board Jumper con net tors or by a tignat from the peripheral! Trie inter rupl 

raoueat irnet lor each port may be individually tum pared to either the IRO Of FirO/nmi 

but line 



SSBOCB4A (SLVOO, conlro»i uP 10 S lloppiet) J0*5 00 224600" 22OS00" 
'"Indudet SS8 DOS alio 

GlHII eM DMA Controller N/A 222S00' N'A 

QIM1X •» Oouota Oennty PIO Controller MM 1935 00' N/A 

OlMII aS8 Stngw Oen»ty PtO Co trotter W'A 1866 00' U75 00' 

Other cottw> natront avadibva 

ElEKTRA CABINET JWJOO 

ELEKTRA ItOv POWER SLlPPLV l'500' 

ELEKTRA CABINET t Ml POWER SUPPLY ANOPOWtH SUPPLY CABLES 410 00' 
ELEKTRA CA INET 11 Ov PS PS CABLES STO DISK REGULATOR 

AND CABLES 400 00' 

'Add 130 00 tor ;»> 

STANDARD OISX REGULATOR BOARD AND CABLES SO 00 

HEAVV OUTVOtSK REGULATOR BOARD AND CABLES '5 00 

FILLER PLATE FOR S-1/4" DRIVE OPENING 10 00 

FAN FILTER 10 00 

See our ad on lha nett paoe tor our ILIKTRA. tloppy drive cabinelt 
OOLO 10 PIN CONNECTORS ISpecily male »/«Juare pint oi lematdl 
TIN 10 PIN CONNECTORS (Specify male o/tdueie omt oi lemaiel 

BARE 



ELEKTRA MOTHER OARO (Gold connector!) 
ElEKTRA MOTHERBOARD (Tin connector!) 
ElEKTRA CPU B79 

ELEKTRA CPU A/O wilh baud rate option 
ElEKTRA OPP OUAL PORT PARALLEL BOARD" 
ELEKTRA DPS DUAL PORT SERIAL BOARD" 
"CAaLEFOR OPP OR OPS 1 2 needed ipacily Boatd) 

MODEMS 



BOARD 
SO 00 



20 00 
20 00 



KIT 
320 00 
240 00 
225 00 
2SOO0 
(0 00 
MOO 

MANUAL 



1 60 
SO 
ASSEM- 
BLED 
380 00 
300 00 
27SOO 
300 00 
80 00 
80 00 
20 00 
AUTO 



ANSWER ANSWER 
449 00 S4> 00 



1200 Baud (1 20 cpt) . direct connec t (U S Robobca) 

300 Baud I30cp>i direct connect (US Roborcti 17900 21900 

300 Baud (30coal- ecovelK (US Robooctl 14900 N/A 

1 200 Baud ( ISO coil direct connect (Hayei Smart Modem) MS 00 

300 Baud (30 cpt). direct Connect IHayai Smart Modem) 229 00 

BfAAHiMO AAA Cncage Computer Center dope nol provide repair or dieonoetvt 
tervca tor Cuatome* ataanvMed kilt AAA Chrcago Computer Center dove warranty 
tncfmaintairiiervicDlorouratternbled rjoa i dt Thee uttomar thould careful fy take into 
convderalion The BjejaJI ditlerential teparating our kit and attembled prictt when 
making hit choice ol purchaee 

We have introduced our line ot computer equipment win the purpoid of ottering the 
high#n quality ol cuniMjwtna poaawAa at aitordabte prvare Theee pvosluEit ere 
inlended tor OEM en 1 ' ' elapii where il»w 'eeiMiwBilwy ol »n pvrtrtaaeri (o 
■ niegraia these component! *»tn tuiteble memory dut coniroitere. dnvet. end 

to'lwere along with I/O terminal! to form working computer tytterrs 



Pricet and inventory tt* tvbtect lo change without advene* notice 
Thrt ad it our catalog 



SUPER MOOEM PROGRAM 

Tranirnit manuany lo distant computer 

Trantmit ditk fil a 114*11 01 eny length to dialant computer 

Receive and tave duk Met Iteit) Ot any lengthon local ditk eyttem II tending computer 

do*t not aupport an X.on/X.of' protocol than irt*nic*iv*d I >t*i are limited mail* by in* 

compute memory 

Tetled to tiinirnilind reeaive tevl al tpevdt up lo 9000 baud (CRT lerminelmultbo 

capable of oparetmg el e beud rete ivghai men in* one the modem it operated et I 

Helf duplex option in cata dittani computer doetn I echo 

Echo opt on to user cen simulate e time tharing system (Super Modem Prog em 

doein'l support eulo-enswer but the source it provided lorihoteindivid jals who w* 

to adapt our program lo the r ipecujl needa I 

Raplacet CR wilh CR'LF (user oplton) tor thoae idling time ehanng syttemattiei don I 

trenemil LFs 

Slow dit* lite trenanvt (user option) beted on cheraclar veriticAhon tor ua* on lime 

tharing sin terns to which disk hie! cannot be sent el s p ee d auooee tad by the baud ran 

Plena tpecily WOO or 6809 SSB or FlEX- S or i 

Merwei and disk anlh both source end oOraci cod* J75 00 

STANDARD MOOEM PROGRAM 

Seme es SwP*r Modem Prog iem above but vntnout ECHO option CR/LF to Cftoption 

Slow disk hletremmilopiron nor X-on/X-otr option Recepton of dltklltet is limited to 

inoso tmallenougn locomoieteiy tit within the receiving butter 

Pleat* loec.ty 6800 or 6m» SSB oi FLEX- S ml 

Menuel with mitructid a, source listing, end flow c hen disk with 

both tource and ob)ecl code , I4SO0 

Menuel vnlh instruction*, tour e lining, end tlow chen 2500 

T E R MS M i n I m u m Q rde r 520 00 S hi ppi ng an d n endl i n g etl I me! e B wi Ih I n Ihe Co n [■ nen la I 
US add 3S| MINIMUM 12 SO] I Hinoii rati dent t add 8\ tales la. We will letund your 
averntimaledmippingendhandlingchargei Foreign shipping and ha nd I ing. add 1 0S 
iMiNiMUMIlO 001 'ore^noraeramublBepreotjvJ'nu S douara Maen 1 cmawei laatnt 
w*i be ehetped air irevght collect Ptaerte pNane Bateie n 4 PM and 8 ftl ■ji l oeyt a 
questions errte regarding snipping taet Master CharDe Visa and American Exprati 



Our apology We are nol slatted lo antwar technol •rtauin** thi 

pnpnelor lee hmcal h^lpdur mg the nours indi c aied ebewe That 

Ol our inventory end prices mak*t n uneconomical to publrth a catalog Ouf adi are 

intended lo twn* mat purpose Pncea and mvemory are tuOKKt to cheno* without 



120 CHESTNUT LANE • WHEELING IL 80090 

<3l2) 459-0450 

Tec hnicel cons uttet on eveilebkt 4 PM to 8 PMmoml weekdays Closed ewninge and 

weekends 
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SMOOTH " Software 



ALL IN ONE 

Eo-lor • Test Processor • Mailing Llbell 

Meiung Lnts • Uh any CRT terminal and prmlor 

Supports Ed IV nfi command! such asoottom change delete find, i serf (single line), 

mpul (multiple Hnes). hst nei;1 overlay (with cursor editing. character deletion e no 

tneartion) overstrike (for selected darker leit), prml. restart sel top under fine, up a nd 

wenty 

Supporta Text Processing commindi such n block copy, block mo*». centon g 

margin luslif cation (widen and narrow) paging, and tabbing 

Matting List* and La bete. Use lhe ume ntaiung Hst d sk file (with protected areas! lor 

both mailing labels and repeat letters Repeat tellers a re personelly adressed to each 

person or selected persons on rhe mailing ksl 

Moil Powerful file Mendler round many editor Append one tile 1o Ihe and of another or 
*»f*l lmerge| una file info inomtf as Oevonaied o> fh« bne pointer Prml spec < I ted 
im#e lo four printer or lo a d«s«, Me ton files targe* man in* tail b u«ei Ooe* not 
prodiice wnpul tiles when nol desired Delete disk files I'om Ihe editor 

Printer command a Control characters can be seni so the printer tor tormai control 
either otieclly from the control Terminal or by imbedding them m the text The *P1 
command contains interlace initialliation end character output routines to Support t e 
SWTPC MP-C interface u well as the standard ser.al and parallel interlaces Jumps are 
also provided to user supplied printer routmes User S**eCt s the poil address 10 thru 7. A 
or Bl thereby eliminating rhe need tor the user lo tnsfell printer software routines Editor 
can be initialized lor either 4 oi 16 a dresses per port 

Editor *i tows exiting 10 either the monitor or OOS entJ Inen reenter [Warm Start I wilhour 
destroying previously prepared leit in rne butler The Rested command erases 
contents in in < bulrer without the user having to reload lie Editor 
The Editor allows the user lo toggle between tutt duplex mo echol and liaif duptek 
(echo) as needed It responds to commands m both upper and lowercase ar»d canoe 
used lo create assembler source code and Basrc programs as wet! as lot 
Specily 6B00W fiSOfl SSBorFLeX" 5 or 8** 75 00 

Pnnied source listing it a«eiiabie lo* an additional 35 00 

Alf-ln-One Wnie n Spell and Spoil n F*> package >95 00 

Software by Techntcel Systems Consultants,, Inc. 

Ren'* (includes Editor and Assemoierl ISO 00 

JniFLEX" (includes one year matritenence and update) 5 50 00 

Editor SO 00 

Assembler SO 00 

53000 Cross Assembler on 6009 250 00 

BeOS Cross Assnmbter on 6600 l 00 00 

Tent Processor 75 00 

Extended Basic 100 00 

Basic Precompiler (speedy standard or extended ) SO 00 

BastC lor UmFLEX" (includes one year maintenance and update) 20000 

Pascal (Flex'") 20000 

Pascal (UmFLEX'l llnctudes one year maintenance and up etel 30000 

Sort Merge Package 75 00 

6009 Flea 1 * Unties 75 00 

MOO Ftei" Utilities 100*0 

Debug Package 75 00 

Diagnostic Package 75 00 

Software by fcUcf owart Siiitms Corf), update source manual o ject 

OS-9" Level One Opereting System 75 00 400 00 40 00 200 00 

OS-9" Level Two Operating System 75 00 N<A 4000 500 00 

BASIC09" 75 00 NA 2S00 200 00 

BASIC 09 - Run Time Packege TOO 00 

OS-9' Macro Texl Editor 300 00 15 00 125 00 

OS-9" Ir.ISrCCtivfi Assemble- 300 00 1000 125 00 

OS'S" Interact is Debugger |DiSk verSioni TOO 00 to 00 SO 00 

C'S CobcJ Comptlei 250 00 N'A 60 00 900 00 

CIS Coooi Run-Tim* Package 40000 

Pascal Compiler 10000 NA «000 40000 

Pascal Run-Time Package 100 00 

Microware yearly support service (5200 00 tor OS-9 Level 21 75 00 

SWTPC Kit Assembled 

DMF2C O.sk Controller Board N/A 

6409 SWTPC FLEX ' Olsk and manual 35 00 

6809 SWTPC FLEX' OtSk without manual 15 00 

0C-4 DisK Controller MA 230 00 

SBUG-E (27 18 compatibles 25 00 

MPA2 eaoo cpu board iso oo 

MP-S Semi interlace {stngle port limited Quantity! 40 00 60 00 

MP-S2 Senal interface (dual port! N-A 120 00 

MP-LA Parallel mlorlace (dual port limited Quantity I NA N-A 

MPL2 Parallel mlorlace (dual porti N/A 12000 

MPR Single voltage 2716 prom programmer N A 1 14 SO 

MP-N Calculator ooard 54 95 9J 00 

MP^T Interrupt timer N/A 9200 

S32 Universal Static Memory Boerd nl/A I24S0 

MP.Q9 8808 CPU boeid IUs«dS225 00l N/A 295 00 

69A Chassis. PS, 68B09 CPU BK RAM One Sena) Po/I N/A N/A 

Universal HXX MOT Bare Motherboard 660Q'es09 4/16 addresses per port. 

B 50 t>fV8 30 P"n slots oeud rate generator. 8840 interrupt timer 

alowdavice circuitry, 15 »'>' a 8 J 8 55 00 

Connectors ItO pn| Tin Gold 

Mele with square pins 50 ISO 

Female SO ISO 

Special Software 

4K 6809 HUMBUG 7 &00 

4K 6800 HUMBUG (RAM needed el SA000 and SO000) 65 00 

2K 6800 HUMBUG (With cassette LOAD end PUNCH) 40 00 

2K 6800 HUMBUG (Eitra commends instead ol cassette softwerel 40 00 

Other HUMBUG versions including video versions errj avertable 

Spelln Fut by Petei Slark 89 29 

Wrilen Spell by Paler Stark 7S ' ' 

Att-m-One, Spelln Fix, and Write n Spell package f 95 00 

Dynamite Oisessemplor 80 00 

SUPER SLEUTH Disassembler System 1S1O1 00 toi OS 9 version! 99 00 
CIS* OMVf S 30 day guarantee, SD/DD capability \ r*ad ^ippy 2 heads 
S-V4 40 hacks 250 00 26000 325 00 
5-1/4 80 natfcs 325 00 335 00 *2b 00 

MP) — Service Manual (General covers 40 and 60 track) 20 00 

MPI — Setv.cEi Manual tSpeclfy 40 or 60 track) 25 00 

Siemens Manual 10 00 

8" 77 tracks 37500 495 00 

8". 77 Iracaa. ThirvLme 4S0 00 525 00 

Microhm* II Calendar and C ock Board 6000 

Oala Marl 10K EPROM bareboard (2708 chips) M °° 

SMOOTH" and ELEKTRA" are trademarks ol AAA Chicago Compulse Center 
FL£X and UnsFLIK are trademarks of Technical System* Consultant* ir>c 
OS-9 anil 8ASICD9 errt 1 ra da mi tk \ Ol MiCraware Systems Cr.rp 

GIMEI* and GHOST* are ragniered trademark* q{ GiMix Inc 



ELEKTRA'*' SS50 Computer Products 

ELEKTflA D-S Dust drive cabinet lor 5-1 4 dr-vea w<tn power supply 

lino cord. fuse, power swilch afld power cabir? to drives 125 00 

ELEKTRA HD-5 {Heavy duly version of D-5 package above) iso 00 

ELEKTRA SHD-5 1 Super heavy duly Power* 1 Winchester and 1 Hoppy| 17S00 

& ribbon cable ror duel ft 1 a disk drives 40 00 

ELEKTHA D-fl Dual drive cabinet power supply ps cable lo* 8 dnve* 350 00 

Cabinet for dual 6' drive* only 25000 

Power supply Iqi dual 8 ' drive* omif 120 00 

PS cable* only (Specify brand and type ol B dnveii 30 00 

6' mm/in cabre for duet 8' dtsk drive* 45 qq 

TERMINALS 

Hafeltme 1420 495 qo 

Hazeltme Etpirtt 1 525 00 

Adds Viewpoint (Green Screenl 525 00 

Televl eo 926 iGreen Screenl 775 00 

Tele video 950 {Green Screen) 995 qq 
Pjtnton 

Ok. data ML 62A (120 cps. 8x9 Oidireclionat, sermrand parallel I 475 00 

Tractor for ML 82A 60 00 

Okidela ML 83A 1 120 Cps with tractor) 775 00 

2K byte buffer iHign speed FtS-232) 125 00 

Dot add'essabla graphics SO 00 

O.dela ML 84 1200 cps 2K Graphics Parallel) 1 195 00 

Okidaia ML 84 1200 cps, 2K Grephrcs Sor-aii 1295 00 

Tl 810 w/lowof case and lull vertical forms control (trmiled quantity) 1400 00 

Florida Oeta (600 cps) 3495 00 

NEC 3510 Sid 149500 

NEC 7710 Std 244500 

Epson MX BOfT (Centronics compatible parallel interlace) 525 00 
{with Serial RS-232 nlerfece opnon| ado 75 00 

Spare Prml Head 3885 

Spare ribbon cartridge 8 SO 

Epson MX-100 72500 

C Itoh Prownter &St0 (Paraltel interlace 120 cps) 525 00 

Optimal Technology. Inc. EP-2A.70 Eprom Programmer 168 00 

(Pftrsonaiiiy Module* exua lor above prooramrnerl 
OpSrnai TechnoJOTy. mc 30 pin parallel i<5 board lor EP-2A-79 
Software package lo* EP 2A.78 t$P«cily 6800 or 6809 1 
Smoke Signal Br o» denting 

DCB-4A Double Pcnsilv Conlrotier Board foi 5 and 8" wiln DOS 
SS8 DOS SoBCiry 8800 v 6809, BFO or OCB 4A. $' at &■ 
SS« Monitor iSpeCi'y 8800 8809 MOO* VEP0B lF'EB I 
SSa tersion of FlEm"* I without td»for and Aisemoier 1 
LMB IA Motherboard 
SCB-89 6809 CPU Board 
PAR-i Oual Pott Parallel oard 
SER-2 Dual Port Serial Board w.ih 2 Cables 



37.00 
30 00 

548 00 
75 00 
75 00 
150 00 
399 00 
399 00 
88 00 
129 00 

Steiic Memory Boards M-I8X 195 00 M-24-X 295 00 M 32 X 395 00 

Oynanmc Memory Boards M 1 28 X 995 00 M 2S6 X 1 5 00 M-S12-X 1895 00 
GIMIX 

6900 CPU Board 224 03 

witPi timers 288 08 

wilh baud rele option add 30 00 

with JMHj oplion add 15 00 

2 MHz 6B09 Plus CPU. lime ol day clock battery backup IK NMOS RAM 678 06 

CMOS RAM substitution 8 00 

GlMtx Dynamic Address Transistor 3 00 

SwPTC compatible OAT 15 00 

9511 A Arilhrnelic Processor |4MHi) 312 00 

9512 Arithmetic Processor (3MH£) 265 00 

GMXSUG-Q9 iTermmai Based! IK scratchpad iequired 98 65 

Manual and Source Listing) only 38 62 

BocfFsirao Prom 3000 

Video Prom {include* boolslrapl 30 00 

F tiler p taie for 5- 1 .'4 " d*i ve openi ng 1 4 92 

Baud reie generaior board 88 93 

Missing eye k< delecl card 38 23 

PiOtolypmg bo«rd (50 pin slotl 56 68 

Prototyping boerd (30 pm flail 38 33 
Oisk Controllers (All have dete separators and can be used wilh either single 
oi double headed drives! 

f> ungio density controller without 1 T7 1 chip 156 38 

9" single density controller complete 1 98 48 

9" end 8 smgle dena>ly controller Co mplile 226 58 

5 double densiiy controller wilh variable precomp 296 28 

DMA 5" AND 8 double density controller with variable precomp 588 68 

GIMIX version ol FLEX* (wilfwul Editor and Assemoierl 9000 

Double disk regulator card 86 22 

Ribbon cable lor two 5 1 •*" disk drives Imboardl 34-96 

Ribbon cebfe tor two 8" disk drives loulboerdl 44 26 

6" disk nbbdn cable and back panel connector set 29 25 

6" disk drive cebihel with power supply 84818 

19MB Winchester and controller update 4288 90 

38MB Win hesier and controller update 6688 91 

Memoiy CMOS WITH NMOS NO 

BAT BACKUP GAT BACKUP 

64K Sialic RAM Boerd wilh 24K Qt AM installed N A 346 2 J 

64K Sialic RAM Soeid with 32K ol AM installed 518 36 398 37 

64K Sialic RAM Board with 48K ol HAM installed N/A 518 47 

64K Sialic RAM Board wilh 56K Ol RAM installed 728 58 578 57 

64K Sialic RAM Board with 64K o* RAM installed 798 64 838 5? 

16 Socket EPROM/RQM/PAM Board 238 32 

BK Prom&oerd (2708} 98 34 

32K Sialic RAM Board vnlh 32K of RAM installed 245 00 

I/O Boards 1 perl 2 po*1 8 port 

Senai interlace 6841 12843 31646 

Parallel interlace 88 42 19845 

Cable sets for above bearos (specify board! each 22 95 
vmeo Boards 

64 lw 32 X 16 188 71 

80 X 24 without RAM character generator 398 74 

80 X 24 with HAM character generator 458 76 

H*gh m^o Li.-.ji- (Si? X bl? dol resolution) 996 77 

2MH E 6609 PLUS Computer System w'p Dt»k Cont Vf/»S8 Com w/»68 Cflnt 

With 56K of memoiy 2496 29 7988 59' 3246 49* 

With 1Z8K of memory 3706 39 

With I2BK and 19MB VVrnch«1er 8998 09 

With 128K 38MB Winch dual 8 17496 99 

Includes GMX BUG /FLEX/ OS- 9 soliware seiecuibie 

* Willi CMOS RAM end Bailery Backup add 150 00 

Mi inf rime (Chassis PS Switches Fan Mpinarboaid Baud flate Gen > ii9fl 19 

AAA ChlcaJQO Computer Camle>r 

See our ad on the previous page 10 your tell for ordejnngi msiruct^ont 
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QR«NtTE COMPUTER ©VOTEMtB 

FL£X 9 DISC PW1LA81L1LTV 

Grimtf Conputn- «-'i*«*-i new *v*U*bl# &n 0. B9 FLEl dikcm 

THE OlfiACfiCHBLER FAMIlV 

Sou re* listings idsnticsl with TSC 6803 GOITER - U»*t- symbol 
tjblti - Local «njJ global lab*)* and ixpriinoni - Optional 
gtnvrition of occur-anc* r^ubfrtd local <ffroflr-a») labsla • 
£aav identification of data irv#« * FCB - fT>6 - fCC - 6t«« 
dl*a»«aaiblv «»• Provvaa or data itit m int at • 1 1 •* - 8*>urct 
taoa or di»t for- TSC ED I TER input - RMn. TBC OSSEWBL ER «ltlt 
■ ifiiaal moo t flcat t«n * Problm codas flagged ©* output 

Con van 4 ant ntnu drivfn uPt iona carry out tadlous m*vor prcw 
diaaaaaMbly ootntlori * raokdly and accurately 

JUS 7 UMflt VDU h€ED TO CONVERT THOSE fr*W A *>M>£ PROGRAMS ■ 



6e«» to 6609 PlSASflEHBLE R <•** July "66* arf» 
&5B£ to 66*9 DISASSEMBLER , ,*» August ' 66* ad) 

COKPOMION PHQQHfiW 

&B«9 to t©*3 01BOS8CM9L£R 1«*a June « &*>' *«J> 

LIMITED OFFER 

flny (mo OtBA&REASi EflS ortfarao toQathar 
All thrao DISASSEMBLERS ot-darad toaathar 









, . Othara an the aenea ** itiMr oroqrass for th» 6003 . . 

EP n o mC B - uit **ith SuTPC MP-R Prtfl^mr * J9, % 

1EXTWR1TER - use wtJth TSC E01 TEfl - aynergisljc 

•ditina and oroceaainq packaoe »3S.9S 

FlLCMNOAER - use with JPC TC-3 h»Qh aoeaO 1/0 ooard - 
cO«rPr«tiar>slve cassette oriented aoerat ing ayatew - 

C*«a«tte/Diac * Z3, 95 27 1 6- 1 EPffO* «39. 95 

All vfftcient - wttl iJck: u-er.t »d and vtflv FRIENDLY 

lun On any 5534) 6609 aystew -1th alrrlatal Chance - CGmprmftwrm I vt 
Kinuili - Object pm«r»i on HC caaaet t ■ or 3.25 Fl£ » d»sca 

0RAN1TE COMPUTER SVSTEHS 

m/C Route 2 So. 445 VISA 

HilWboro. NH 43*44 




QMM1-B 256K MEMORY 
FOR SS50-C 6809 SYSTEMS 

Compatible with systems by SSB, GIMIX, and SW TPC 

Including those with DMA disk controllers. 

Full 2Mhz operation with transparent on board refresh, runs 

continuously at 2 Mhz without cycle stretching or stealing. 

Veiy versatile addressing and disable features. 

Parity option halts processor and sounds audible alarm upon 

detecting a read error. 

All boards assembled, tested, burned In and warranted for 1 

year. 

Also available with 64K, 128K. or 192K. 

2S6K for $1135.00 — 256K w/ parity $1270.00 

Delivery: Stock— 2 weeks. Terms: Prepaid or COD. 

D.P. Johnson (503)244-8152 

76SS S.W. Cedarcrest St.. Poilland, OR 97223 



STYLOGRAPH 



WORD PROCESSING SYSTEM 



STYLOGRAPH 2.0 

OS9, FLEX $895 UniFLEX $395 

STYLOGRAPH MAIL MERCE 

OS9, FLEX $1S5 UniFLEX $175 

STYLOGRAPH SPELLING CHECKER 

OS9, FLEX $H5 UniFLEX $195 

STYLOGRAPH COLOR 

STYLO 9.0 MAIL MERGE SPELL CHECK 

$19500 $185.00 $145.00 



OSBORNE BUSINESS 
PROGRAMS 

ACCOUNTS RECEIVABLE ' ACCOUNTS PAYABLE 
GENERAL LEDGER 
FLEX $995 «■. UniFLEX $395 ea. 

INFOMAC DBMS 

A D«U Bate Management System For 
microprocessor computer systemi 



FLEX $995 



UniFLEX $395 



~ . n . ~ ~ . Phone (208) 529 32 10 

Great Plains Computer Company, Inc. 

10% discount on cash with order. 




When ordering specify operoring system (FLEX * Uniflex 
or 05-9) ond disk size. VISA 6 MC occepied 
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anmouncimg ElectroScreen 

the Superior Alternative , T ™ 



only. 

$595 



to the Traditional Alphanumeric Terminals 




The ElectroScreen" Intelligent Graphics Board Features: 



Graphics 

• 512 x 480 resolution bit-mapped display 

• Interleaved memory access — last, snow-free updales 

Intelligence 

• 6809 on-board mpu 

• 6K on-board firmware 

• STD syntax high level graphics command set 

• Removes host graphics software burden 

• Flexible lext and graphics ioiegralion 

• Multiple character sizes 

• User programs can be run on-board 



Terminal 

• Terminal emulation on power-up 

• 83 characters by 48 lines display 

• Easy switching among user-defined character sels 

• Fasl hardware scrolling 

Additional Features 

• SS-50C and SS-64 compatible board 

• Board communicates with host through parallel latcnes 

• Composite and TTL level video output 

• 8 channel 8 bit A/D converter 

• Board occupies 4 address bytes 



See your dealer today! 
The ElectroScreen manual is available for $10. credited toward purchase of the board. 



me ElectoSoeen has a 90 day 
warranty from purchase date 

Dealers, please contact us lor our 
speoal introductory package 




Privaclnc 



(703)671-3900 



371 1 S. George Mason Dr . Falls Church. Va 22041 
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Model 6800CL4 CalCloclc/TIMER 



3-ii" TtKoi Call! 



" 7T Dki-i jToT - 



-0 



< s > 



OKI MSMSS3? 




••USES ONE I O SLOI ro> TWO I I O FUNCTIONS 



ITS A HARDWARE CALENDAR/CLOCK 

• K*«pi dol* ond Hm« without i*rvi(ing by J" • compuitr 

• Doy ol w»»l monl rdoyiyaar. o>ji min ik l] 74hr *aula L*apY«gr) 

• Handt, of) i*ri nfl <on«^ol o cait of ALL luntrlont via soHwtjr* 

• On-sord boMtry and (horging eirtuil h»*pi rim* tor month*, power aff 

WITH AN INTERVAL TIMER INCLUDED 

• For {TSGFl«x2 »mpotifat*) printer ■pooling mutlhiatkirg, ere. 



Fully ai»«fflbM 1 !M<«d « t 99 95 
Compter* kit* $ 69 95; 

Sor.boofd* 13*00 



VOnk(Fleit?D Flut9P) w S 10. 00 
Ooldpkiied but* cannenott S 6,00 
Shlppln * handling S 3 00 



* FULLY DOCUMENTED! Iniiructionij diagrami? theory;: mora thon20pog«» 
ol w»«npt* tellwore (oulamotically pvU dof* In flea J 9®da»+ bvlf»r. odd. 
lim»-of doy la <*»**mbly lining*,, moinlain. ittnitant, cvrrani 1im« + doi* 
dltplay an lop I In* a) CRth Baiter. *■ not nck^vd All IC's iock*t*d. 

^t ©FLtX. u iht r*giti«r*d ugdnmaik of Technical Syifemi Contullantt, Inc. 

P/VS 5?"""?*" «••»■••"•» 1 N.. J.,-, bo,.-: ADD » 
(( <' 0,W 7 ™ , I r.,m> CASH; MOW V,» 

^ \/\r *0*-42«-230» | UmHfx»n 



•.•.•.•.•I*.«.«I«.«.«.«.«I«.«.«I*.«.«I«.«I«.«I*I«i£ 

F&D Associates _ , A 
1210 Teifif Koail j|jj 

Ncmj Plymouth, Ohio 

"" Sand for frea Catalog 

Visa ~ Master Charge m C.O.D. 

•«I*I«I«I«I«I«I«I«I«I«I«I«I«I«I«I«Iel«I«M*I*I*I* 

NEW SOFTWARE FOR HDC-1 

£ Tha raw drivar packaQc for tha MDC-1 now 

• available includu disk drivar ovarlaya » wall 
aa a naw formttir. It allow* FLEX 9.0 or 9.1* 
-from TSC to ba uaad with alnQla and doubls 
danaity 3 1/4 and atngla danaity 8" drtvaa at 

•— lmhi CPU apaad. It alio allows DO B" whan CPU 

i apaad la tncrsasad to 1.3 - 2«hi , 



MDCFLX9-1 dlakatta and instructions 



•23.00 



MDC-1 3" S. B" DISK DRIVER BOARD FOR S30 BUS 

i Tha HDC-1 rum FLEX 9.0 or 9.1. from TSC. It 
mi 1791, 93, 93, or 97 and tha naw SMC9216B 

• slngla chip data aaparator which la a much 
lowtr coat than popular chip aat aaparatora. 
It alao haa writa pracomp and Interrupt 

•>> clrculta that allow uaa of 6809 SYNC 

2m Inatructlon. Board runa &800 FLEX 2.*» and wa 
hava patcha* for 8" (< DO 3". Thia board la 
ldaal for 530 or S3»C ayetame ualng ai thar 4 or 
16 addraseaa par Blot. 



►? MDC-1 



bara board, doc. 



and 9216B 



•37.30 



add »3 a/h, OH raa add 3 parcant tax 
*TH of Technical Systems Consul tanta, Inc. 



SOFTWARE*. 



[iL» 



■' TOOtS FOR PROBLEM SOLVERS ■» 

oo FIRST — You have a problem — QH «0EI 

OO SECOND — Of course! Use a computerl 

OO THIRD -- Choose the best hard-tare — a 6609 1 

OO FORTH ** Choose the most useful software. 



---> FORTH - A TOOL FOR CRAfT^ENl 

> Join the thousands of problem solvers oho 

have discovered the FORTH method of producing 

results. Instead of Impediments. 

tFORTH Is a refined version of FORTH Interest Group 
standard FORTH for 6B09 (and 6800); 30* taster than 
FIG-FORTH, several times taster than BASIC. 

FORTH Is unique among computer languages In many 

respects, not the least of which Is that It eas crested 

by problem solvers to help them on « I th their tasks, 
rather than by computer scientists. 

FORTH applications have spanned a wide range of tasks 

II stem Ing to <jr> I ax I es, talking v. I th dolphins, 

runnl ng robots, control 1 1 rig production I I ne machinery, 
and sophisticated graphics systems. 

Users of FORTH report productivity gelns of 7 to to 
over other development tools, f IrmFORTIfCtml Is tor the 
programmer eho needs to sQueaia tha most "Into rem*. 

'TFORTH and ftrinFORTH are trademarks ol Talbol Microsystems 
**FLEX is a trademark of Technical Systems Consultants. Inc 

TALBOT MICROSYSTEMS 1927 Curtis Ave. 



tFORTH^ 

THE PROFESSIONAL'S CHOICE 
from the author of 6809 fig-FORTH 
TALBOT MICROSYSTEMS 



— -> tFORTH SYSTEMS < 

For all FLEX systems: GiHtX, S-fTP . SSc, or EXORclsor* 
or convert to other systems. Specify 5 or 6 Inch 
diskette, hardware type, and 6600 or 6B09. For 
Standalone versions, write. 

Manuals available sepemfely - price In < >. 

Add IVsyStem for shipping, .12 for foreign air, 

■• tFORTH - extended Mg FORTH tl disk) .100 (*15) 
tilth fig I Ine editor. 

11 tFORTH* - extended more) C3 3" or ? S w disks) 1250 

Ct25) 

Includes 2nd screen ed I tor, assembler, ant ended data 

types utility vocabularies, GOING FORTH CAI course on 

FORTH, games, and debugging aids. 

** TRS-flO COL0RF0RTH - aval lable Iron The Hlcro Morks 

> APPLICATIOKS PROGRAMS < 

"• flrmFORTH - 6609 ©ntV. S350 (SlO) 

For target ccmpl I at Ions to renmeb le code. 

Automatical ly deletes unused code and unneeded 
dictionary Information. Includes lui 1 source code tor 
target compiler and essential FORTH nucleus. Requires 
but does not Include tFORTMf. 

■• TINY PASCAL compiler In FORTH. 6600/09 $75 {WO) 
■• FORTH PROGPAMWIHC AIDS - elaborate decompiling and 
program analysis tools $130 (tlO). 

" Also available: code tor floating point, timers, and 
real time programming. 



Redondo Beach. CA 90278 (213) 376 9941 
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*** NEW 6805 ALL CMOS CARD *** 



D8-25 H.MJ 



□ CD 






r pout I r 

J noi J 



PORT 

P!OB 



DO 



R535 



ii n a « * » • 



- - ; i "J <j 

:i t °s po " I <r~"i — i n 3 T w, 



US 

KCHS805E2P 



;3S s Oi 1 , , 



°S *°» t I c u, ~ 

■ ■(^— fj;,-| ^ J<sc373 



r^~i 



i •* „ a Of POUT | 1 ,— . 

S" D j pod k US •■ n ^ 

; * ° ° ; c -r— " i ^"■cm I ; 

' n n "*l Of PORT I I 1 [ ] 



I I I I JOSH 



o"D 



Of POST I £ — 

J for S in 

I — 1~ ""1 [ 7Saci73 



D° □ 



|"'C[il016 



a 



© 



Ul» 
■\EPROH / RAH 
J ITlt / 6116 



" I 

.. L u '° 

• • JEPR6H / RAH 
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SS . SO BUSS CONNECTOR 



o 

© 



CPU-5-B Blank card with dDCunentltion $49.00 

CPU-S-P Partial card (parti »arked •• not loel.l S229.00 ] includes r.Pfio* wmut 

CPU-S-P run card with all part* shown (.fully assembled I 5349.00 

C»OSS.»5SEH0LE«S for FLT.I ((c) TSC1 6809 lyitf* S1S0.00 



and IIS vac Power Pak . 



SO FTV/X R. E 

VOISK Trail iilandtd Manor 

super (ait disk drli 

480? isiirci t object I 

(101 obliU I 



OUTSIDE HOOCH PROGRAM tncl. 
Un I r LEI iirflon I 

rLCX ririlon 4800 I 4809 i 
HAYES SMART HOOCH 1 



CROSS ASSEMBLERS (or .800.4 
rune on 4809 TIEX I 

TV-C01T Screen oriented Ed i 

lor TLCX 480' • 

Please spiel ly 3 " or 8" Die 
pliclna order 



149.00 
99 . 00 

source 
100.00 

SO .00 
2 49 . 00 

80 J . 4805 
ISO. 00 

tor 

93.00 
k when 



<3H I E» 3 
Please note when ordering 
that a 1100.00 Hlnlsua la I 
Orders [ess than the alnlau 
be charged an additional tl 
ha nd 1 1 ng 

113 SO 

I 10 .SO 

i 4 . SO 

• 14 .SO 
•23.00 
•10.00 
•IS . 00 

• 4.S9 
•12.00 

• 4.7S Send 
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n effect 
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00 tor 



4II4P-3 IHHZ 

2014P-2 IHHZ 

1714 IHHZ 

1714-1 IHHZ 

I44B0SEIP 

48B02 

• 8B09 

48B2 I 

48B40 

4BB30 

74L3440 



MARDV/AR E 



NEW HCHORi PRICCS TO INTRODUCC VOISK 



S-R/R without memory chips 
with 8K NMDS-2HHZ 
wl th 14K NH0S91HHZ 
wi th 32K NHOSOIHHZ 
wl th «8K NHOSVZHHZ 
Bare Card 

Estender Cards aefeab with 

SS-SOf soc 

SS- 30 

SP-t Prototype Board A/T 
SP-I Bare Card 
SS-SO Wire Wrap Board B/C 
SS-30 Wire Wrap Board B/C 
4801 Super CPU A/T 
4801 Super CPU B/C 
Video RAH. B/C »«? 00, A/T 
Parallel I/O. B/C 149.00. A/ 
SS-30 Backplanes 4.4.8.12.41 
9 I! 00 per elot w/o conn 
SS-30 8 pot BP w/o connect 
Transition Card 14V 00. A/T 
Nolsi Cold Hale II 40. F.m.l 
Holn Tin Hale I 40, Femal 



• 1 20 00 
•149.00 
•199 00 
1299.00 
13 9 9.00 
» 49 00 
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THOMAS INSTRUMENTATION 

188 EIGHTH STREET _ AVALON. N.J. 0*202 (6091 967-1180 
NJ RES. INCLUDE 9k SALES TAX 
Asa- 3 Weils res Hr.ii te CUsr 
CON!". USA INCLUDE U.OO SKIPPING. CANADA 5* 00. rORCIGN 512.00 

MasterCard, visa, and c.o.d. accepted 

•10 00 to receive full documentation, schematics, ( 
listings lor all boards currently in production 
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INDUSTRIAL COMPUTER 
CONTROLS CORP. 



ICC is a small company with a great deal ol experience in both 
hardware and software lor the 6800-6809. We design and build 6809 
based controls lor machine tools Our experience includes program- 
ming machine control functions, signal analysis, multi-axis servo con- 
trol (CNC), and general hardware and software design and develop- 
ment. We have considerable background in instrumentation and 
analysis of physical systems. 

If you are a manufacturer of a control or measuring package that 
you think could benefit by microcomputer technology, wr te or call 
Ronald Anderson or Edward Baran The fact is that any calculation 
you can do with pencil and paper, can be done by a Microcomputer 
We will be happy to study your problem and quote you on a solution. 
We can do the whole job, or provide assistance to your designers. If 
you like, we'll manufacture the electronics for you, for use on your 
machine or in your instrument package. 

We have developed extensive software drivers and several circuit 
boards for control applications, including an 8 port parallel I/O board, 
hardware compatible with Industry standard AC I/O modules and the 
Motorola Bus, and a servo controller card with its own dedicated 
processor. Perhaps we already have just what you need. 

Industrial Computer Controls Corporation 

3921 Varsity Drive 

Ann Arbor, Ml 48104 

(313) 973-1800 



CORN 



IF 



COMPUTED SYSTEMS SB-BOC 




READ & PROGRAM 

2732 & 2764 EPROMs 
with your SWTPC MP-R 

KIT w/o sockets $19.95 

We stock the NEW - TDP 
COLOR COMPUTER 



Writ* (or FREE Catalog 

A00 S3. 00 SCH PER ORDER 
WIS. A0O i\ SALES TAX 




11931 W. Bluemound Road 
MILWAUKEE, WIS. 53226 
(414)257-0300 
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THE CHIEFTAIN ™ 5 V4-INCH WINCHESTER 
HARD DISK COMPUTER 



SO ADVANCED IN SO MANY WAYS . . . 
AND SO COST-EFFECTIVE . . . 
IT OBSOLETES MOST OTHER SYSTEMS 
AVAILABLE TODAY AT ANY PRICE. 




• HARD DISK SYSTEM CAPACITY 

The Chieftain series Includes SU- and 8-Inch 
Winchesters thai range liom 4 to 60- 
megabyte rapacity, and higher as technology 
advances. Ail li.ird disk Clilefiains include 
64 h memory with two serial ports and 
D0569D disk operating system 

• LIGHTNING ACCESS TIME 

Average access time for 5^ inch Winchesters 
Is 70-msec comparable to lar more costly 
turd disk systems. Hurt means data transfer 
(en limes faster than (loppy disk systems 



Write or call today 
for details (including the 
remarkably low prices) 
on the total Chieftain 
Series . . . and on 
dealership opportunities. 




• 2-MHZ OPERATION 

All Chieftains operate ;it 2 MHz. roiardless 
of disk storage type 01 operating system 
used. Compare this lo other hard disk 
systems no matter how much they cost I 

• DMA DATA TRANSFER 

DMA data transfer to-and Irnm tape and disk 
is provided for optimum speed. A special 
design technique eliminates the necessity 
of halting the processor to wait lot data 
which normally transfers at a slower speed 
determined by the rotational velocity of 
the disk. 

• RUMS UNDER DOS OR OS 9 

flo matter which Chieftain you select 
5W- or 8-inch floppy, or 5'k or 8-inch 



Winchester with tape or floppy back up . . . 
they alt run under DOS or OS-9 with 
no need to modify hardware or software. 

• UNBOUNDED FLEXIBILITY 

Vnu II probably never use it. but any Chleitaln 
hard disk system can drive up to 20 other 
Winchesters and four tape drives, with a 
single DMA interface boardl 

• SMOKE SIGNALS HERITAGE OE 
EXCELLENCE 

This new-generation computer is accompa- 
nied by the same £nrfurance-Cei<fff»d 
quality Dealers and end users all over the 
world have come to expect Irom Smoke 
Signal. And support, software selection and 
extremely competitive pricing are very much 
a pail of that enviable reputation. 



20-Megabyte Tape Streamer Back-Up Option 



Awiil.itilt- ivilh .ill (hull. mi li.nr| disk 1 onfKi.il rattan IWS cartridge ISDC ■ .i|>.ih;iiH 
provides full 20-tTiciiabytc disk hark tip in less thatt five minutes with jus! one 
rornmatid. or copy command for individual file transfers. Transfers data tape In 
dish en disk to-tape. Floppy backup is also available in I wiuriv of COttfigunHons. 



The Chieftain Computer Systems: 



Mere are the Chieftain 6809 based hard disk computers that are destined to 
change the data processing industry . . . 



□ 
□ 



CHIEFTAIN 95W4 

4 megabyte. SvUnch Winchester with 
a 360-k floppy disk drive (pictured) 

CHIEFTAIN 95XW4 

4-me^t>ytt 5u-lnch Winchester with 
a 750 k octo-deisit) lloppy disk chin- 



□ 



CHIEFTAIN 98WI5 

14-megabyte. S'vinch Winchester with 
4 I megabyte ftinch (loppy disk drive. 

CHIEFTAIN 9WI5T20 

15 megabyte. 5'vtnch Winchester with 
a 20 megabyte tape streamer 



SMOE SIGNAL BROADCASTING 

31336 VIA COL1NAS 
WESTLAKE VILLAGE, CA 91362 
TEL (213) 889-9340 



Nam 



Company 

Address 

City 



Sfefe 



-Zip 



Telephone ( 
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FLEX - OS-9 LEVEL ONE - UNIFLEX - OS-9 LEVEL TWO 

ONLY GIMIX Systems can be configured to run any of these. 

GIMIX systems utilize the most powerlul 6809 operating systems: FLEX. UniFLEX. OS-9 LEVEL ONE and TWO •• the systems 
the PROs use. This means a wide selection of software to choose from as well the ability to develop sophisticated, multl- 
user/multitasking programs on your GIMIX System. 

The GIMIX CLASSY CHASSIS™ consists ol a heavy-weight aluminum mainframe- 
cabinet which provides more than ample protection for the electronics and 1 or 2 optional 
5'«" drives. 

Backpanel connectors can be added for convenient connection of terminals, printers, 
drives and other peripherals. 

A 3 position locking keyswilch enables users to disable the front panel reset button to pre- 
vent accidental or unauthorized tampering with the system 

The GIMIX system mother board provides fifteen 50 pin slots and eight 30 pin I/O slots -• 
the most room for expansion of any SS50 system available. The on board baud rate 
generator features 1 1 standard baud rates. 75 to 3B.4K. for maximum versatility and compatibility with other systems. Extend- 
edaddressdecoding allows the I/O block to beaddressedanywhere in the 1 megabyte address space. All components feature 
Gold plated connectors for a lilelime of solid connections. All boards are fully buffered for maximum system expansion 

Each GIMIX Mainframe System is equipped with an industrial quality power supply featuring a ferro-resonant constant 
voltage transformer to insure against problems caused by adverse power input conditions such as A.C line voltage fluctua- 
tions etc. The supply provides 8 volts at 30 amps and plus or minus 16 volts at 5 amps, more than enough capacity to power a 
fully loaded system and two internal drives. 

The 2MHZ GIMIX 6809 PLUS CPU board includes a time of day clock with battery back-up and 6840 pro- 
grammable timer to provide the programmer with convenient, accurate time reference. Later addition of 95ft or 9512 
arithmetic processors is provided tor on the board. The unique GIMIX design enables software selection of either OS-9 or 
FLEX, both included in many complete GIMIX systems. 

GIMIX STATIC RAM DOardS require no complicated refresh timing cycles or clocks for data retention. 
GIMIX memory boards are guaranteed for 2 MHz operation with no wait state or clock stretching required. 

Our low power NMOS RAM requires less than 3/4 amp at 8V for a fully populated 64K board. For critical situations, our non- 
volatile 64K byte CMOS static RAM boards with built in battery back-up retain data even with system power removed A fully 
charged battery will power this board for a minimum of 21 days. A write protect switch permits CMOS boards to be used for 
PROM/ROM emulation and software debugging. 

The GIMIX DMA Controller leaves the processor free to perform other tasks during disk translers -an impor- 
tant feature for multi-user/mulli-tasking systems where processor time allocation is critical. The DMA board will accomodate 
up to 4 drives 5'«" or 8" in any combination running single or double density single or double headed. Programmed I/O Disk 
Controllers are also available. 

GIMIX Systems are designed with ultimate RELIABILITY in mind. You can choose from the below featured systemsor 

select from our wide variety of components to build a custom package to suit your needs. 

GIMIX 2MHz 6809 System including: CLASSY CHASSIS, 6B09 PLUS CPU BOARD. 56KB STATIC RAM, 2 SERIAL PORTS 

W/CABLES. GMXBUG MONITOR. FLEX, and OS-9 LEVEL 1 $3248.49 

FORTWO5'/."40TRACKDSDD DRIVES ADD S 900.00 

GIMIX 128KB WINCHESTER SYSTEM including: CLASSY CHASSIS, 6809 PLUS CPU BOARD. 12BKB STATIC RAM. 4 SERIAL 
PORTS W/CABLES. 5'. " 80 TRACK DSDD FLOPPY DISK DRIVE. 19MB 5 V." WINCHESTER HARD DISK. OS9 LEVEL2. EDITOR 

AND ASSEMBLER $8998.09 

50HZ Versions Available. 8" Drives Available — Contact GIMIX lor Prices and Information. 

The Sun Never Sets On A GIMIX! 

GIMIX users are found on eveiy continent, including Antarctica. A representative group ol GIMIX users 
includes: Government Research and Scientific Organizations in Australia, Canada, U.K. and in the U.S.: ^ 
NASA, Oak Ridge. White Plains. Fermilab. Argonne. Scripps, Sloan Ketlenng. Los Alamos National Labs, 
AURA. Universities: Carleton. Waterloo, Royal Military College, in Canada: Trier In Germany; and in the 
U.S.; Stanford. SUNY. Harvard, UCSD, Mississippi, Georgia Tech. Industrial users In Hong Kong, ^K 
Malaysia. South Africa. Germany. Sweden, and in the U.S.: GTE, Becton Dickinson, American Hoechst. ^H 

Monsanto, Allied. Honeywell. Perkin Elmer. Johnson Controls, Associated Press. Aydin, Newkirk Electric, 
Revere Sugar. HI-G/AMS Controls. Chevron. Computer mainframe and peripheral manufacturers. IBM, 
OKI. Computer Peripherals Inc.. Qume, Floating Point Systems Software houses; Microware. ISC, 
Lucidala. Norpak. Talbot, Stylo Systems. AAA, HHH, Frank Hogg Labs. Epstein Associates, Softwest. 
Dynasolt. Research Resources U K Microworks Mela Lab. Computerized Business Systems. 

Gimix inc <nvw* o> oflni u uun-je pucmv ana P'DOiKt m I | 1 1 M ^fc^r ir »/ » 

sp*jy iiirat»M at any time wlWM turmer notrte 1337 WEST 37th PLACE ■ ^~ m ■ 1 1 1H ^lV " "*-»' 

GMX is a trademark ol GIMIX Inc. CHICAGO. ILLINOIS 60609 WBm W 1 I f I ^T^l 
GIMIX" and tiMOST* ars registered irademaxlisol GIMIX Inc 

FLEX andUrafiEK ar« trademarKs of Technical Systems Consiliums Ins (3 12) 927-5510 n» Companr iDsl d»llt»it 

OS-9 Is a rademaik ol Microwaie inc TWX 910-221-4055 Qutun Electronic product* tmc* 197S. 

a„ .,-. ..i 1W2GIMIX Inc 
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FLEX & RS COLOR COMPUTER 



II you are tired ol ptayinggames on your TRS-80C '" Color Computer, or 
lind lhal you are handicapped by Ihe limitations of (he RS BASIC in 
Irymg lo write a Program thai will allow you lo actually USE Ihe Color 
Computer as a COMPUTER. YOU ARE READY TO MOVE UP TO THE 
FLEX9 * Operating System. It you want to have REAL PROGRAM- 
MING POWER, using an Extremely Powerlul Business BASIC. PAS- 
CALS. C Compilers, a lull-blown Macro Assembler with a Library capa- 
bility so you are not continuously reinventing the wheel' ', YOU ARE 
READY TO MOVE UP TO THE FLEX9 " Operaling System. II you 
would like to see if YOU REALLY COULD USE A COMPUTER IN 
YOUR BUSINESS, or begin lo make yourComputer starl PAYING IT'S 
OWN WAY by doing some Computer Work lor Ihe millions ol small 
businesses around you, such as Wordprocessmg. Payroll. Accounting 
Inventory, etc.. then YOU ARE READY TO MOVE UP TO THE 
FLEX9 * Operaling System HoW' DATA-COMP has Ihe way' 



DATA-COMPs FLEX9 " Conversion lor the TRS80C ' Color Compu- 
ter was designed lor the SERIOUS COMPUTER USER; with leatures 
like greatly increased Display Screens. WITH Lower Case Letters, so 
you can put a FULL Menu on ONE Screen, or see SEVERAL Para- 
graphs at Ihe same lime; with leatures like providing a FULL Keyboard 
so you have FULL Control ol your Computer AND it's Programs 
NATURALLY, without needing a chart to see what Key Combination will 
give you what function; with USER ORIENTED functions to make using 
the Operating System natural, like having Ihe Computer AUTOMATI- 
CALLY determine what type of Disk is being used in what type of Disk 
Drive and working accordingly, rather that you have to specify each and 
evepy thing for it, or like having Ihe Computet work with the Printer you 
have been using all along without you having lo tell Ihe new Operating 
System what is there; etc.. etc . etc. 



DATA-COMP has everything you need to make your TRS-80C 
Color Computer WORK for YOU; from Parts and Pieces to Full, 
Ready To Use SYSTEMS. DATA-COMP designs, sells, services, 
and SUPPORTS Computer SYSTEMS, not just Software. CALL 
DATA-COMP TODAY 10 make your Computer WORK FOR YOU! 



System Reguirements 
FLEX9 Special General Version x Editor & Assembler (which normally 
sell for $50.00 ea) $150 00 

F-MATE(RS) FLEX9 Conversion. Rout, for the RS Disk Controller 
when purchased with Special General FLEX9 Sys. S69 95 

when purchased without Ihe General FLEX9 Sys. S79 95 

Set of Eight 64K RAM Chips w Mod Instructions S99 95 

Color Computer with 64K RAM and EXT BASIC $549.95 

Color Computer with 16K RAM $375.95 

Color Computer with 16K RAM and EXT BASIC $465 95 

Now Available 
Enhanced F-MATE Version 2.1 

SPECIAL SYSTEM PACKAGES 

64K Radio Shack COLOR COMPUTER. Radio Shack COLOR DISK 
CONTROLLER, a Disk Drive System, Special General Version of 
FLEX9 , F-MATE(RS) ~" and a Box of 10 Double Density Dis- 
kettes; a COMPLETE, ready to run SYSTEM on your Color TV Set. 
S1 249.95 

DISK DRIVE PACKAGES, etc. 

These Packages include Ihe Radio Shack Disk Controller. Disk Drives 
with Power Supply and Cabinet, and Disk Drive Cable: 
PAK #1 — 1 Single Sided. Double Density Sys. $499.95 

PAK #2 — 2 Single Sided. Double Density Sys. $769.95 

PAK #3 — 1 Double Sided. Double Density Sys. $599 95 

PAK #4 — 2 Double Sided, Double Density Sys $949 95 

PARTS AND PIECES 

Radio Shack Disk Controller $1 79.95 

1 ea Single Sfded. Double Density Disk Drive $249.95 

1 ea. Double Sided, Double Density Disk Drive $349.95 

Single Drive Cabinet with Power Supply 369.95 

Double Drive Cabinet with Power Supply $109.95 

Single Drive Disk Cable tor RS Controller 324.95 

Double Dnve Disk Cable lor RS Controller $34.95 

Micro Tech. Prods.. Inc. LOWER CASE ROM Adapter 374.95 

Radio Shack BASIC Version 1.1 ROM $34,95 



SOFTWARE 



& 



tr CHESS 

#<£ 6809 &W 

Requires FLEX * and eno ct the following CRT terminals 
Now Runs On Any Type Terminal 
Features: 

■ Two display Coords 

• Four Jeueia of play. 

■ Point scoring system. 

• Pl*y while or black. 

■ Change or *et-up boards p*«ce position*. 

■ Forfeit move 
•Swap aides. 

■ Make move and swap sides*. 

• Change skill level. 

■ Slop and restart game. 

• Solve Male in t 2-3-4 moves 

579.9S Specify 5 or 8 disk 

This is one of Ihe strongs*! CHESS piogrsms running 
on any microcomputer, esllinaledusCFRating 1600 • 

Huh P*f*Jfl*i cn*<ht *Jtu* i* m 



DIET-TRAC Forecaster 

A Diet Planning and Analysis Program 

0€ I TRAC FvKHHr .6 a program (hit filing i 4*1 in i*m« 0' 

«<W#r Ctf0ft»» JlXt tWrCfjririy* rjrf crtMjTw**!*) OrDt«inl 1*6 111* 

iC P* * M o* gumt d* C»'btir>yd'i*tp frroiain cm) F«i loot) « 
ti>t*»ffMci (wen u'l** tutu* rwdiyi>L>pi4vM3*4«l>* txaac ma*i 
%k«rn mm hi«l and fall tiy a wactfte uidivjrlua* 

Sao AM. Haqfli P'tMNl Waajht. *p*m* 5«J# Aclnnly L*ir*1 and 

kmi twm&K »*»a 10* twrmat mdrvtau** «>* imtn *iio KcourK 
14**1 wfrtghi ind uiimna cakwaii rvw my w«<qiM or ur# ibove 

individual aia CllCuUlad Wn#f 1 wSiOhf goal a giv*r> |»ir**i o*>fi or 

ioaM. arvia caiofiapiAnnt ajraaducori t*r****. .w>ae*npw* ana ir* 
inOvKjutl iha tuinM* ol Oar* to rait* rh# mtqt\t QOA 4 f>af*ciad 
Th* alartng and anevq 'file ar mwgN ro*s 4 _ a cu veti and a da>iy 
cawnWt wiin atch day a padiuad *Bif/w lw a 50 a*, prod u 



FLEX VERSION 
UniFLEX VERSION 



SS99S 
SS9.9S 



PRINTERS 

The Epson MX-SO 

$495.00 
The Epson MX-100 

$725.00 

MX-70 5355,00 MX-80 FT $575.00 

MEMORY 

SWTPC-Motorola. MP32 
32K Dynamic Memory Board 
Assembled & Tested 

1 MHZ No extended addressing 
Can be set up tor S0-7FFF Or 8000-FFFF 

$149.95 



DATA-COMP 

SOUTH EAST MEDIA 

P.O. Box 794 HIXSON, IN 37343 
1-615-842-4601 



Verbatim Diskettes. 



1 Soft SaCiar Oi*k» 

Single Slda Single 0*n».|y SI 75 ea 
Slngla Sida OdMbla Danaiiy it 7$ ti 
PeUOl« Sitfa Ocutifa Oan*.iy $4 92 «a 
Plaatlc Swaoa Bo» HOOh 



t Soft Sector Dtahii 
Singit Side Slngia Oa*iany 13 75 ■• 
Sirtgi* Slda Double Onalty \4 10 aa 
Doubk Slda OouMa Danaily l« ?5 am 
PLialK Library 9n* $4.00 aa 

foraiQr, Ordart Add ION Suifax*- 30*. Air Mail 



WINCHESTER BACKUP UTILITIES 

The following, utilities ai>ow Ihe backup ol any sire 
dish system la any aiie diskettes. 

By sumpiy mso'iirvj disk(>rt«!i a$ roquosced byCOPY- 
MULT a large disk sysiem ■Wincheste*' etc 1 may tw 
oownlaaded To your piosent Moppy disk sysiem any 
size No need lo ifddlewiitv directory d«tettoii5 o< anyot 
\ne CKr^f tedious Ojmraiions (toi must t» done using a 
rOimal CODY routine 

COPYMULT-CMD undeislands norrnal copy syntax 
and always kreos up wdh lites already aopied by man- 
laming directories tor both host and receiving dig* sys- 
tem, thus etimmaiing hours ol tedidus keyttoard &Atn«s 
and other hmo consuming cleanup cnortt 

BACKUP-CMD 1$ a special program lhal downloads 
random iype liles any site 

RESTOftE-CMO a specal program la restructure 
copied >andcvn' m.js tor copynq. o* r«copymg back lo 
the host system 

FREELINK-CMDa bonus utnnylhai reiinks the free 
chain at a lloppy or Nard chsk irteroby etirTiirialing Uyg- 
mehtatton 

" Completely documenisd tource files Included. 
*' ALL 3 Programs 599 SO an fl dlsk«lt« 
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THE MAINFRAME !M 

• Industry Standard Optima Cabinet 

• Largest Constant Voltage Power 
Supply in the industry 

• S-64 Bus gives 18 Bit Power and 
S-SO Bus Compatibility 

• 10 Main (S-64) Slots 

■ 14 I/O IS-30) Slots plus 2 On-board 

■ On-board Baud Rate Generator 
to 38 4Kb 

• Space and Power lor two 5X Disk 
On es 

■ Full Address Decoding for I/O Slots 

• Two RS-232 Serial and Two parallel 
Potts On-board 

• Single Board Construction lor 
Reliability 

• Faraday Shielded Bus Lmes give 
Text Book Clean" Signals 

THE PROCESSORS 
6809 

• Standard 2 MHz Operation 

• Standard DAT Compatible with 
GIMIXandSWTPC 

• Standard 6840 Inter al Timer 

• Standard IK Scratchpad RAM 

• Standard Clock/Calendar with Battery 

• Provision lor Programmers Console 
68000 

• Standard 8 MHz Operation 

• Memory Management Hardware 

• Provision for Programmers Console 

• 16 Bit Power and 8 Bit Compatibility 

The HELIX 1 * computer system represents the latest advance in S-50 
bus computer systems. Relying on the physical nature of S-50 bus 
connectors to guarantee compatibility, the HELIX adds 14 bus lines 
(becoming S-64) to allow a 68000 processor to operate with full 16 bit 
data transfer and 24 bit addressing, while at the same time providing 
full interchangability with existing S-50 components. 
Offered with a selection of processors, memories, and peripheral con- 
trollers, a HELIX system can be configured for applications ranging 
from advanced hobbyist to multiterminal time-sharing, 
Designed to offer the utmost in speed, reliability, and utility at a 
reasonable price, it represents a new standard of quality for those 
who require a professionally designed computer for professional use. 



THE POWER SUPPLY 

• Ferro-resonantTianslormer lor Line Noise 
and UnderVollage Protection 

• Consei alive 25 Amps at 8 5 Volts 

• Conservative 5 Amps at ±16 Volts 

• Conservative Component Rating for 
Reliability 

THE COMPONENTS 

• Fully Socketed 

■ Gold Plated Bus Connectors 

• Only'B" Series 68XX Components Used 

• Only Top Grade Logic Circuits Used 

• Industrial Grade Components Throughout 



THE MEMORIES 
DM-64 

• Field Proven 

• Proprietary Memory Control Logic 

• Fully Transparent Refresh 

• Tested al 2 5 MHz Operation 
DM-S12 

• 512k Bytes on a Single S-64 Board 

• 16 Bit Power and 8 Bit Compatibility 

• Runs in Existing S-50 Systems where 
Physical Space Allows 

• Full 24 Bit Addressing 

• Fully Transparent Refresh 



THE PRICES 

Because of the variety ot configurations 
possible, full pricing cannot be given Rep- 
resentative prices are 



■ 64K6809 HELIX 
. 64K 68000 HELIX 
. 512K 6809 HELIX 
. 51 2K 68000 HELIX 



$1995 
$2595 
$4450 
$4995 



HAZELWOOD COMPUTER SYSTEMS 



907 E. Terra, O'Fallon, Missouri 63366 

Dealer and OEM Inquiries Invited We support our Dealers 



(314) 281-1055 
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